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[OFFICIAL NOTICE. j 


Twenty-fourth General Meeting, American Gas Light 
Association. 
—————=P— 


OFFICE OF THE SECRETARY, 
PROVIDENCE, R. I., October 7, 1896. 


There will be an adjourned annual meeting of the American Gas 
Light Association held in St. Louis, Mo., on October 27, 28 and 29, 1896. 
The meeting will be called to order by the President, C. J. R. 
Humphreys, of Lawrence, Mass., at 9:30 o’clock, a.m., on Tuesday, 
October 27, in the meeting hall at the Planters’ Hotel, the headquarters, 
pesto occupies half a block on Fourth street, between Pine and 
estnut, 


The Planters’ is one of the very finest hotels in the West, and is con- 
veniently reached by the principal street car lines, and is amply large 
enough to take care of all who attend the convention. The most satis- 
factory quarters are always obtained by writing in advance to the hotel 
veople, and indoing so a reply should be requested, for which a se'f- 
. addressed stamped envelope should be enclosed, as misunderstandings 
may thereby be averted. The Planters’ is conducted on both the 
American and European plans. On the American plan there will bea 
few rooms at $3.50, plenty of rooms at $4, with bath, $5; or two ad- 
joining, with bath between, $4.50 each, and up. European plan, $2 and 
$2.50 and up. Rates are the same for corresponding rooms on all floors 
above the third. The Southern Hotel is a fine house at Broadway, 


Fourth and Walnut streets, 24 blocks from the Planters’, and is Am- 
erican plan, $3 to $5a day. The Lindell is a good house on Washing- 








ton avenue, between 6th and 7th streets, six blocks from the Planters’, 
and is American plan, $2.50 to $4.50 a day. 

The change of date from the third Wednesday of October was made 
positively necessary by an entirely unforseen occurrence. During the 
first week of that month St. Louis is filled with visitors to the fall fes- 
tivities, and this year the second week was chosen for the meetings of 
two very large associations, the Carriage Makers and the Street Rail- 
way people ; but asthe hotels would be unable to take good care of two 
such large conventions at the same time, the Street Railway convention 
was changed to the week of the third Wednesday, and as that conven- 
tion meant about 3.000 persons in attendance, our members could not 
have been comfortably housed. The President and Secretary therefore 
went to St. Louis, and after mature consideration in consultation with 
the local members, it was finally decided that to hold our meeting on 
Tuesday, Wednesday and Thursday, October 27, 28 and 29, was the 
best arrangement that could be made. 

In order to have the meeting of the 27th strictly in accordance with 
the Constitution, the annual meeting will be held at St. Louis on the 
date provided by the Constitution, namely, the third Wednesday of Oc- 
tober It is not expected to transact any business then, but with the as- 
sistance of the members already provided for, adjournment will be had 
to the date mentioned at the beginning of this circular, namely, Tues- 
day, October 27, at 9:30 a.M. 

The meeting hall will be the Ladies’ Ordinary, on the parlor floor of 
oe Hotel; thus the headquarters and hall will be in the same 
building. 

The roll call will be made by means of the door card system. Each 
member upon entering the hall for the first time will at the door re- 
ceive a special card upon which he will find his name, address, etc., as 
it appears on the Secretary’s books, and such card should be corrected 
and given to the doorkeeper. Members in attendance should attend to 
this very carefully, as these cards are used immediately after the meet- 
ing for correcting the annual membership list. Visitors will please hand 
to the doorkeeper their personal cards. 

A blank form of application for membership accompanies this circu- 
lar. More can be obtained of the Secretary. 

Remember, all applications must be in the Secretary's hands by Octo- 
ber 17, at the very latest, otherwise they will not be acted upon at this 
meeting. 


The list of papers to be read at the meeting is as follows : 


‘*A Discussion of the Methods Employed in Introducing Gas Stoves,” 
by Charles H. Nettleton, Derby, Conn. 

‘*Some Experiments on Internal [l]umination,” by Carter H. Page, 
Jr., Philadelphia, Pa. 

‘* Inclined Retorts up to Date,” by Frederick Egner, Norfolk, Va. 

**A Modern Retort House,” by Wm. A. Miller, Cincinnati, O. 

‘“‘The Separation of Water Gas Tar,” by Alten S. Miller, Long 
Island City, N. Y. 

In addition to the above there will be several topics brought in for 
discussion by short written introductions. Three of the short topics 
already provided are : 


1. ‘*An Experience with Prepayment Meters.” 
2. ‘‘ Wet or Dry Heat—which Gives Best Results in Purification ?” 
3. ‘*The Use of the Jet Photometer.” 


All questions for the Question Box should be sent in to the Secretary 
as soon as possible in order that they may be printed in the next circu- 
lar before the meeting, thereby insuring their discussion. 

During the days of the meeting all announcements will be posted on 
the bulletin board in the meeting room. All members are warned to 
take notice thereof accordingly. 

All members attending the meeting are particularly requested to wear 
their membership badges in plain sight, thereby greatly aiding the offi- 
cers and the Local Committee in their work, by affording a ready means 
of recognition. 

In order that the Year Book containing the report of the St, Louis 
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meeting may be published and issued to the members immediately after 
the meeting, notice is hereby given that if any of the speakers at that 
meeting desire to correct their remarks in discussions before they are 
printed, they will be given an opportunity before leaving St. Louis, but 
not after. The stenographer will have typewritten copy of the princi- 
pal discussions prepared at the headquarters between the sessions of the 
meetings, and all those who desire to correct their remarks must notify 
the Secretary at the close of the session at which such remarks are 
made, as all the report will be turned in to the printer immediately af- 
ter the adjournment of the meeting. 

Special rates for transportation have been granted (viz., full fare go- 
ing and one-third fare returning by the same route) by the several Pas- 
senger Associations named and under the conditions voted. 

The Central Passenger Committee, covering the following grounds : 
Bounded on the east by Pittsburgh, Salamanca, Buffalo and Toronto ; 
on the north by the line of and including points on the Grand Trunk 
Railway from Toronto to Port Huron, thence via Lakes Huron and 
Michigan to the north line of Cook county, Ills.; on the west by the 
west line of Cook county and the Illinois and Mississippi rivers, to Cai- 
ro, including Burlington, Keokuk, Quincy, eanibel and St. Louis ; 
and on the south by the Ohio river, including points on either side of 
that river. 

The Southern States Passenger Association, covering the territory 
south and west of the Virginias and south and east of the Ohio and Mis- 
sissippi rivers. 

The Trunk Line Passenger Committee, covering territory west of New 
England and east of Niagara Falls, Buffalo and Salamanca, N. Y.; 
Pittsburgh, Pa.; Bellaire, O.; Wheeling, Parkersburg and Charleston, 
WwW. Va. 

The New England Passenger Association, covering nearly. all of the 
lines in the New England States. 

The Western Passenger Association, from points in Eastern Commit- 
tee and Trans-Missouri Committee Territories. 

The following extracts from the regulations of the railroads are cited 
for the information of the members. The special rates are granted sub- 
ject to these regulations : 

1. The reduction is conditional on there being an attendance at the 
meeting of not less than 100 persons holding certificates. 

2. Each person to obtain the excursion rate must purchase a first- 
class ticket (either limited or unlimited) to the place of meeting, for 
which he will pay regular fare, and upon request the ticket agent will 
issue a printed certificate of purchase of the standard form. Agents at 
all important stations are supplied with certificates. 

3. If through tickets cannot be procured at the starting point, pur- 
chase short-trip ticket to the most convenient point where such through 
tickets can be obtained, and there purchase through to place of meeting, 
requesting a certificate from the, ticket agent at the point where each 
purchase is made. 

4. Tickets for the return journey will be sold by the ticket agent at 
the place of meeting at one-third the highest limited fare, only to those 
holding certificates signed by the ticket agent at point where through 
ticket: to place of meeting was purchased, and countersigned by signa- 
ture written in ink by the Secretary of the Association, certifying that 
the holder has been in regular attendance at the meeting. ~ 

5. No reduction of fare will be made on the return passage if the 
going ticket is purchased more than three days before the opening date 
of the meeting ; except that when meetings are held at distant points 
to which the authorized limit is greater than three days, tickets may be 
purchased before the meeting in accordance with the limits shown in 
regular tariffs. 

6. Certificates are not transferable, and return tickets secured upon 
certificates are not transferable. The transfer of any such is liable to 
prevent the securing of reduced rates for future meetings. 

7. The certificate of agent at starting point, duly endorsed by Secre- 
tary of Association, must be presented to ticket agent at place of meet- 
ing, within three days (Sunday not reckoned except by Southern Pas- 
senger Association) after adjournment of meeting. The return ticket 
will be for the line or lines covered by the going ticket. 

8. No refund of fare will be made on account of any person failing 
to obtain a certificate. 

Special.—Those wishing to join the New York party should communi- 
cate with C. E. Sanderson, 32 Pine street, N. Y. City. Be sure to obtain 
your railroad certificate when buying your ticket for St. Louis. Apply 
for ticket and certificate at least 30 minutes before train time. Each 
person must sign his own certificate at time of purchasing ticket for St. 
Louis. Be sure to have the Secretary endorse your certificate at St. 
Louis as soon as you get there. Apply for return ticket at least 30 
minutes before train time, and have your certificate with you. Any 
person, ladies included, attending the meeting, is entitled to the reduced 
rate from the territories named. 

Members will please hand their certificates to the Secretary, or his 
Clerk, upon arrival at place of meeting. If there are one hundred 
members present, holding certificates, each certificate will then be 
properly endorsed and handed back to owner before adjournment. 


Extracts from the Constitution. 


Sec. 12. Application for active membership or for associate member- 
ship, or for transfer from associate to active membership, must be re- 
ceived by tt e Secretary at least 10 days prior to the meeting at which 
the application is acted on. ; 

51. No member who owes two years’ dues shall be entitled to vote, or 
to participate in the deliberations of the Association, or to receive a 
copy of the proceedings. . 

52. Any member whose dues shall remain unpaid for a term of three 
years may be dropped from the roll of membership by a vote of the 
Council. A. B, SLATER, JR., Secretary. 





BRIEFLY TOLD. 





THE St. Louis MEETING OF THE AMERICAN ASSOCIATION.—Next 
week the 24th annual meeting of the American Association will have 
been completed, and the Association will have gone into its quarter cen- 


tury mark, which fact will cause the veterans to become doubly appre- 
ciative that time flies. So far as careful application of prevision is con- 
cerned, the officers charged with the duty of preparing for the meeting 
are to be credited with having performed their whole obligations in re- 
spect of those who named them to conduct the Association’s affairs. 
Secretary Slater’s notices show just what has been done and that which 
the members may expect from the technical points of the meeting ; and 
the reinforcement of the set paper list by a table of short topics for gen- 
eral discussion is bound to add to the attractiveness of the sessions from 
the technical standpoint. In view of the work performed by President 
Humphreys and his aides it is hoped that their best reward wiil be 
freely accorded them, which best reward is nothing more nor less than 
an attendance numerically high and imposingly representative. The 
Eastern contingent, to leave from New York, by way of the Pennsylva- 
nia Railroad, at 2 P.M., of the 25th inst., has reached fair number at 
time of writing, and the prospect is that many more will declare their 
intention to join the party before the named day and hour are at hand. 
We understand that no special car will be engaged to carry the *‘ Mid- 
dle West’ delegates from Chicago to St. Louis ; but many of the Chi- 
cago delegates have informally agreed to make the trip on the Chicago 
and Alton Road, taking the train leaving Chicago at 11:30 P.M. of the 
26th iast. Nothing much can now be said about the entertainment pro- 
gramme, the members of the local Committee of Arrangements prefer- 
ring that the scheme shall be unpublished until the members are at 
hand tv look it over on joint account with the committee. 





PROGRESS IN THE MATTER OF THE AMERICAN EXHIBITION OF GAS 
APPLIANCES.—A pplications by intending exhibitors for space at the an- 


nounced exhibition of gas appliances, at the Madison Square Garden, 
this city, next January and February, under the auspices of the Gas 
Industries Company, were opened on the 15th inst., and the number of 
applications must have been very gratifying to the gentlemen in charge 
of the enterprise. 
and solidity, go a great way to prove that the exhibition is to be represent- 
ative of the present standing of the American gasindustry. In acommun- 
ication tous, bearing date of the 14th inst., Mr. E. C. Brown, Chairman of 
the Executive Committee of the Company, assures us that ‘‘As a matter of 
fact, in the case of this Company the President [meaning Prof. Chas. F. 
Chandler] is by reason of his office a member of the Executive Com- 
mittee.’ This specific affirmation is especially gratifying, since it goes 
to show that the Professor is to take an active and not a passive part 
in a display that ought to be of great value to our industry. The New 
England Association of Gas Engineers has named Mr. Charles H. Net- 
tleton, of the Derby Gas Company, of Birminghatn, Conn., to repre- 
sent it at the Exhibition. Another novel proposition in connection with 
Association representation is one emanating from Mr. Irvin Butter- 
worth, of the Ohio Association, already named by that Association as 
its official representative for the exhibition. Mr. Butterworth has ad- 
dressed a communication to each member of the Ohio Association, in 
which he asks the recipients to answer ‘‘ Yes” or ‘‘ No”’ to the question 
whether the Association should hold its next annual meeting in New 
York, during the progress of the exhibition, instead of in Cleveland, 
Ohio, in March next, as would be the case under the operation of nor- 
mal conditions. The suggestion is certainly a novel one ; and we think 
it likely will not be received with favor by the Ohio Association mem 

bers ; for they as gas men are pretty well informed now about what 
may be accomplished by and through gas as a lighting, heating and 
power agent. However, the Ohio Association can be trusted safely to 
do that which is to the best advantage for its membership. 





OBITUARY NOTE—MR. FREDERICK TIFFANY STORY.—We regret to be 
called upon to report the death of Mr. Frederick Tiffany Story, who 


passed away, on the evening of the 8th inst., at his homein Watertown, 
N. Y., an honored resident of which place he had been for over 50 
years. To the presert generation of gas men, even in this section of 
the country, Mr. Story may have been comparatively unknown, but 
the cold fact remains that he was the pioneer representative of the in- 
dustry in Northern New York, he having (1852) organized the Water- 
town Gas Light Company, that started business with a rosin gas plant 
and a selling rate of $7 per 1,000. Since then, under his careful, con- 
servative and honest direction, the Company prospered ; for at the time 
of his death he was still in harness, as its President and Treasurer. His 
history is a simple, straightforward one. He-was born (1824) in Cherry 
Valley, Otsego county, N. Y., of which district his progenitors were 
noted residents. Having acquired an education, his first attempt to 
gain a livelihood and name was made in connection with the surveys 
for the Erie Canal, but opportunity came to him shortly after this con- 
nection which enabled him to engage in mercantile pursuits in Water- 
town (1844.) He prospered, and in 1852, as noted above, he organized 
the Watertown Gas Light Company, the fortunes of which have since 
been those of his own ; for to its advancement his later lifetime was 
given. In 1853 he was united in marriage to Miss Harriet Smith 
(daughter of Major Henry Smith, U.S.A), who survives him. He was 
religious (he served Watertown Trinity Church, of Watertown, as a 
vestryman for 25 years) without being intolerant ; charitable without 
ostentation, and equitable and thorough in his business life. For the 


main facts in this brief notice we are indebted to Mr, H. C. Whitney, 
Secretary of the Watertown Company. 


In fact, the applications, both in respect of number | 
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[A paper by Dr. E, Bergmann.] 
The Formation of Cyanogen from Ammonia. 
——— 


[Translated from the German for the Journal of Gas Lighting. | 


Since the time of Scheele and Gay-Lussac, cyanogen has been the 
subject of many researches, and its scientific and technical importance 
has made them particularly numerous during the last ten years. Nitro- 
gen is the most important constituent in regard to the formation of 
cyanogen ; and it is available either free or combined. The formation 
of cyanogen from free nitrogen is the most curious, since nitrogen is 
distinguished from other elements by its great inertness. On the large 
scale, however, cyanogen is formed from free nitrogen in blast fur- 
naces, as Clark, Zincen and Bromeis, Redtenbacher and others pointed 
out many years ago. Lewis Thompson observed, in 1839, that more 
cyanide was formed when coke or coal was fluxed with potash and iron 
filings at a red heat if air was admitted, than if the air was excluded, 
and such formation appeared to be independent of the amount of nitro- 
gen in the carbonaceous matter. Fownes found by experiment that 
free nitrogen can unite with carbon at a high temperature, provided a 
substance is present which forms a stable non-volatile cyanide. Erd 
mann and Marchand, as well as Delbriick, so far confirmed Fownes’ 
experiments that they obtained proof of the formation of cyanogen, 
though in inconsiderable quantity, by heating to incandescence potas- 
sium carbonate with sugar charcoal. 

Bunsen and Playfair were the first to fully explain the processes re- 
sulting in the production of cyanogen in blast furnaces. They showed, 
by experiments on pure materials—namely, sugar charcoal and potash, 
which yielded no trace of cyanogen in carbonic acid—that the cyanogen 
compounds formed obtained their nitrogen from the air. They proved 
also that potassium cyanide was formed when the atmosphere in which 
the experiments were conducted consisted of nitrogen. They concluded 
that nitrogen was freely absorbed by the mixture of sugar charcoal and 
potash, so long as the temperature was maintained at that at which 
potassium is formed by reduction ; but that no absorption occurred at 
a lower temperature. Rieken independently also came to the conclu- 
sion that it was necessary that the temperature of the reduction of potash 
should be maintained, and that the stream of nitrogen should be heated 
toa like temperature. Berthelot produced hydrocyanic acid from a 
mixture of acetylene and nitrogen by the aid of the electric spark ; the 
acetylene having been formed in like manner from carbon and hydro- 
gen. He obtained it also from nitrogen and ethylene or hexylene ; but 
in these cases, there was an intermediate production of acetylene. Ber 
thelot considered that potassium cyanide was produced through a 
previous formation of potassium carbide (C,K,) from the acetylene, and 
the subsequent absorption of nitrogen by that body. Briegleb and 
Geuther formed cyanogen from magnesium nitride and carbon. The 
nitride was formed by heating magnesium filings in nitrogen. Cyano- 
gen could similarly be obtained through the nitrides of other metals. 

Oxygen compounds of nitrogen may also yield cyanogen. Kuhl- 
mann found that ethylene, led over heated platinum sponge with ex- 
cess of nitric oxide, formed ammonium cyanide and carbonic acid. Cy- 
anogen was also formed by passing nitric oxide and alcohol vapor over 
platinum sponge above 400° C. The formation of cyanogen from nitro 
geneous organic substances is of more general interest. The fact that 
such substances, when fluxed with potash, give cyanide, forms the basis 
of the potassium ferrocyanide manufacture. The spent oxide of gas 
works has now established itself asa valuable source of cyanogen com- 
pounds, and the old process has been almost given up in Germany. 
Liebig considered that, by heating nitrogenous constituents with alkali. 
there was a partial formation of ammonia, which was then converted 
by incandescent carbon into ammonium or potassium cyanide, and 
that the non-volatile nitrogen remaining in the coal combined with the 
alkali and carbon to produce potassium cyanide. This formation of 
cyanogen is of importance in the analytical detection of nitrogen in 
organic bodies. 

Scheele formed potassium cyanide by heating sal ammoniac and 
graphite with potassium carbonate. Clouet found that a substance 
soluble in water, and with an odor of bitter almonds, was produced on 
leading ammonia over incandescent carbon. Langlois passed dr e | 
ammonia through an incandescent porcelain tube filled with wocd 
charcoal, and obtained as products ammonium cyanide and hydrogen. 
Kuhlmann produced ammonium cyanide by leading ammonia and 
carbonic oxide over spongy platinum. He then obtained ammonitm 
cyanide from ammonia and incandescent carbon ; and he asserted tla: 
methane was formed at the same time. Weltzein did not obtain the 
latter on repeating the experiments, and his yield of cyanogen was less; 
but he used a glass tube, and could not therefore empley a sufficiently 





high temperature. The technical importance of cyanogen has been im- 
mensely extended by the use of its compounds in electrotyping and 
gold extraction. The M‘Arthur-Forrest process for extracting gold has 
caused an extraordinary demand for potassium cyanide. 

The present work deals with the formation of cyanogen from am- 
monia and incandescent charcoal. The papers of Langlois, Kuhl- 
mann, and Weltzien give no detailed accounts of the conditions of their 
experiments ; while their statements are contradictory, and quantita- 
tive results are lacking. The researches suggested by Dr. Bunte have 
in part been carried out by Dr. Bueb ; and as his results have not yet 
been published, they may be briefly given here. His experiments were 
on the action of ammonia on charcoal at different temperatures—viz., 
800°, 1,000°, and 1,150° to 1,180° C. (1,472°, 1,832°, and 2,102° to 2,156° F.) 
The charcoal was heated in a porcelain tube, since iron decomposes 
cyanogen. At 800° C., only about 4 per cent. of the ammoniacal ni- 
trogen was converted into hydrocyanic acid ; but at 1,000° C., the per- 
centage had increased to 24, and the rest of the ammonia had almost 
completely broken up into nitrogen and hydrogen. But if a mixture 
of coal gas and ammonia, in place of ammonia only, was passed over 
the incandescent charcoal at a temperature of 1,150°—1,180° C., 60 per 
cent. of the ammoniacal nitrogen was converted intro hydrocyanic 
acid, 20 per cent. was decomposed into hydrogen and nitrogen, and 20 
per cent. remained unchanged. Those results presented sufficient in- 
ducement for a more thorough investigation ; and the author set him- 
self to ascertain by quantitative researches: (1) What influence coal 
gas has on the behavior of ammonia towards incandescent charcoal. 
(2) What is its behavior if other gases—such as carbonic oxide, a mix- 
ture of nitrogen and carbonic oxide, or of nitrogen and hydrogen—are 
substituted for the coal gas? (3) What temperatures are most favor- 
able for the formation of cyanogen under these experimental con- 
ditions ? 

There are two possible ways in which the coal gas may behave— 
either as an indifferent diluent of the ammonia, or by separation of 
carbon, it may act chemically on the ammonia according to the equa- 
tion C, + 2NH, = 2CNH + 2H,. If this action occurs, a greater sepa- 
ration of carbon, which might be effected by the use of carbureted gas, 
would bring about a greater yield of cyanogen. To solve the question, 
coal gas and ammonia were passed over incandescent carbon in one set 
of experiments ; and coal gas, carbureted with pentane, and ammonia 
were passed over it in a second set of experiments. The pentane did 
not cause an increase in the amount of cyanogen formed. 

The experiments on the second question might be expected to show a 
greater formation of cyanogen when carbonic oxide was applied, from 
the probability of the following reaction taking place: CO + NH, = 
CNH+H,0. Kuhlmann, indeed, obtained such a double decomposi- 
tion over spongy platinum ; and to ascertain whether it occurred over 
incandescent charcoal, both carbonic oxide and generator gas mixed 
with ammonia were passed over the latter, and also, for the sake of 
comparison, a mixture of nitrogen, hydrogen, and ammonia, free from 
carbonic oxide. The result was a more or less heavy deposition of 
carbon in the tube, which pointed to a decomposition of cyanogen. 
The experiments were repeated at lower temperatures, and finally tests 
were made on the action of ammonia on carbonic oxide in the absence 
of the charcoal. 

The apparatus employed for the experiments consisted of a gas- 
holder, followed by a meter and a desiccating vessel ; an ammonia 
evolution flask, with potash drying-tube attached ; a porcelain tube 
containing wood charcoal ; three U-shaped absorption tubes; and an 
aspirating bottle. The gas was led from the holder through caustic 
potash, which removed the moisture, into the ammonia evolution 
flask, whence it passed through the incandescent porcelain tube, 
packed with pieces of charcoal about the size of peas. The products of 
the reaction then passed into bulbed U-tubes, charged with solution of 
potash free from chlorine. In these, the hydrocyanic acid and a great 
part of the unchanged ammonia were absorbed, the remainder of the 
latter being taken up by normal sulphuric acid. The unabsorbed 
gases were collected in the aspirator, and their volume and composition 
ascertained. The porcelain tube was heated by means of a Fletcher’s 
blast furnace, which would give a temperature of nearly 1,200° C. (2,192° 
F.). Prinseps’ alloys of silver, gold and platinum were used, to deter- 
mine the actual temperature in particular experiments. The alloys 
used had the following percentage compositions and melting points : 


OG icccccesccdeesens i ea a ws 
Gold. is weecwesaseewee 40 60 80 100 9 90 85 80 
eee Teer a a ee ee 5 10 15 20 
Melting-point, °C....... 954 995 1020 1045 1075 1100 1130 1160 1190 


These alloys were compared with the temperatures shown by Wi- 
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borg’s air thermometer. For use strips were fused up separately in 
difficultly fusible glass, in order that they might not be acted upon, and 
their melting points consequently affected. Recognition of the differ- 
ent alloys was ensured by giving the g'ass tubes various shapes—. e., 
pointed or round ends, etc. The separation by fusion of the more easily 
fusible components of the alloy, which is very noticeable at tempera- 
tures above 1.300°, was not perceptible with the alloys employed in this 
instance. The amount of ammonia used was ascertained from the loss 
in weight of the ammonia evolution flask and the following potash 
tube, which were weighed before and after each test. It could also be 
ascertained by drawing off from a side arm in the tube leading to the 
porcelain tube about 3 liters of the ammoniacal gaseous mixture. This 
was drawn through 10 c.c. of normal sulphuric acid, into an aspirating 
vessel, until the methyl-orange with which the acid was tinted showed 
that it was neutralized, when the volume of gas drawn into the aspira- 
tor was ascertained and the percentage of the ammonia in the mixture 
was found by calculation. 

In making the tests, errors due to the space within the train of 
vessels being filled with air were avoided by displacing the air in the 
combustion tube and the apparatus anterior to it by gas of similar com- 
position to that on. which the test was to be made. When the air had 
thus been displaced, the weighed tubes and aspirator were coupled up 
to the combustion tube. The nitrogen of the ammonia was found in 
three products—viz.: (1) Hydrocyanic acid, collected as potassium 
cyanide ; (2) ammonia which had escaped change ; (3) free nitrogen 
from decomposition effected at the high temperature. 

The hydrocyanic acid was determined by making up the potash 
solution from the tubes to 500 c.c., and titrating an aliquot part, after 
neutralization with dilute nitric acid, with decinormal solution of silver. 
The ammonia was determined by distilling another aliquot part of the 
potash solution, and receiving the distillate in normal sulphuric acid, 
which was afterwards titrated back with normal alkali. The ammonia 
which passed on into the last tube charged with normal sulphuric acid 
was determined by simply titrating the latter. In the tests made with 
coal gas, the nitrogen set free was calculated merely by difference, as 
the variable percentage in coal gas and the relatively small amount of 
ammonia decomposed, prevented any exact direct method being found. 
In the tests with carbonic oxide and generator gas, the nitrogen formed 
by decomposition of ammonia was calculated from the amount of hy- 
drogen produced in like manner. After ascertaining the volume, the 
gas in the aspirator was analyzed by the Bunte burette, in order to de- 
termine the percentage of hydrogen for this purpose. The decomposition 
of the ammonia may take place according to the equations— . 

(1) C + NH, = CNH + H,; and (2) 2NH, = N, + 3H,. 
By the first equation, two volumes of hydrogen are set free for every 
two volumes of hydrocyanic acid ; and by the second, three volumes of 
hydrogen correspond to two volumes of ammonia which have been de- 
composed, but have not formed cyanogen. The proportions by volume 


would remain thesame, even if carbonic oxide entered into the reaction ; 
thus— 


(1) CO + NH, = CNH + H,0 andC + H,O = CO + H,,. 

(2) 2NH, N, + 3H,O. 
Therefore, taking the total volume of hydrogen found by analysis as= 
a, the hydrogen set free according to equation (1), calculated from the 
hydrocyanic acid formed as = }, the nitrogen = x is found, expressed 
in grammes, by the equation— 


“S ae 1.25 


[1.25is the weight of a liter of nitrogen in grammes.] 


This equation holds good if the decomposition extends to the already 
formed hydrocyanic acid ; thus— 
(1) 2NH, + C, = 2CNH + 2H.. 
(2) 2CNH = C,+ N,+ H,; the value of b being in this case = 0. 

The experiments may be classed in five groups, as follows: (1) The 
formation of cyanogen from ammonia, charcoal and coal gas. (2) The 
formation of cyanogen from ammonia, charcoal and carbureted coal 
gas. (3) The formation of cyanogen from ammonia, charcoal and car- 
bonic oxide, as well as indifferent gases at 1,100° C. and over.- (4) The 
formation of cyanogen from ammonia, charcoal, carbonic oxide and 
indifferent gases at temperatures approaching 1,000° C. (5) Experi- 
ments On ammonia and carbonic oxide without charcoal. 

The experiments are described under these five headings. 


I.—Formation of Cyanogen from Ammonia and Charcoal with 
Coal Gas. 


The action of a mixture of coal gas and ammonia on charcoal was 


c= 





studied under the conditions which earlier experiments had shown to 
be most favorable to the formation of cyanogen —viz., at a temperature 
of from 1,100°—1,180° C. (2,012°—2,156° F.), and with gas containing 
about 10 per cent. of its volume of ammonia. Five experiments were 
made under conditions in which only the rate of flowof the gas through 
the porcelain tube was varied to a considerable extent. A digest of the 
results is given in Table I. 


TaBLe I.—Formation of Cyanogen from Charcoal and Ammonia 
with Coal Gas. 














Dura- Percent-| Grams | Grams Percentage of Nitrogen. 
tion | Temper-} age by | of Am- of 
the Ex- “* bs — Ler ie Found as 
periment | Degrees | monia | through in 4-3 Un- — 
ares. «| CRE | centn, Je Some aie | epane [Mares citer 
utes. or Mixture. Hour. ment. | Acid. | monia. ence.) 
1 33 1,100 8.7 | 6640 | 2.784 | 19.1 69.2 11.7 
2 47 1,100 9.6 | 1.860 | 1.200 | 22.8 35.4 41.8 
. | Under 
3 150 1,040 | 12.0 | 0.863 | 1.776 31.0 51.0 18.0 
4 180 1,100 13.0 | 0.329 | 0.815 | 46.6 21.0 32.4 
5 185 1,100 14.0 | 0.269 | 0.666 52.5 19.0 28.5 
































The amount of ammonia per hour is highest in the first experiment ; 
and 19 per cent. only of its nitrogen is converted to cyanogen. The 
amount of ammonia is lowest in the fifth experiment, and 52.5 per cent. 
of its nitrogen is converted to cyanogen. The cause of this difference 
must, as the other conditions varied but little, be looked for in the 
difference in the rate of flow of the gaseous mixture. The lower tem- 
perature in the third experiment appears to have been: unfavorable to 
the breaking up of ammonia with liberation of nitrogen. The results of 
these experiments may be thus summarized: The rate at which am- 
monia diluted with coal gas is passed over incandescent charcoal has 
great influence on the formation of cyanogen ; and the greater the rate 
of flow, the more ammonia escapes conversion. In the experiments 
detailed in Table I., the rate of flow of the gas was about 28 inches per 
second in No.1; and the gas was one second passing through the 
sphere of action. The rate of flow was about 0.8 inch per second in No. 
5, and the gas was 50 seconds passing through the sphere of reaction. 
The formation of cyanogen is greater at 1,100’ C. (2,012° F.) than at 
1,000° C. (1,832? F.) Experiments Nos. 4 and 5 show that ammonium 
cyanide does not result from passing ammonia over glowing charcoal, 
since, if it were formed, ammonia at least equivalent to the quantities 
of hydrocyanic acid would appear. In these instances, the occurrence 
of ammonium cyanide would have demanded the presence of 47 or 53 
per cent. of nitrogen in the form of undecomposed ammonia, and these 
amounts were not found. 


II.—Formation of Cyanogen from Ammonia and Charcoal with 
Coal Gas and Pentaune. 


The gas was carbureted by passage through a flask containing pen- 
tane ; and the difference between the weights of the flask before and 
after the passage of the gas gave the amount of pentane taken up by it. 
At asufficiently high temperature, the pentane, like the hydrocarbons 
of coal gas, may be broken up eventually into carbon and hydrogen, 
the ultimate decomposition being shown by the equation: 2C,H,, 
5C, + 12H,. The experiments show that such complete decomposition 
does not occur at 1,100° C. (2,012° F.), and that the amount of decom- 
position varies with the rate of flow of the pentane vapor through the 
incandescent tube. At 1,100° C. a deep brown cloud appeared in the 
tubes and aspirator when the rate was high; but on moderating the 
rate of flow the cloud diminished. Tarry products separated in the 
tubes and aspirator, and therefore 1,100° C. did not suffice for the com- 
plete breaking up of the pentane. 

Table II. presents a digest of the results of the experiments. The 
first two were at 1,045° C., and the mixtures contained about the same 
amount of ammonia. The first, however, contained very much more 
pentane than the second, and the results of the experiments on the two 
mixtures are very different—the first giving only 6 per cent. of cyano- 
gen, against 37 per cent. in the second. The quantity of ammonia un- 
decomposed falls in the second case to about half that in the first. 
These surprising results must evidently be ascribed to the difference in 
the amount of pentane in the gas. The proportion of pentane to am- 
monia in the third experiment was five times that in the fourth ; but 





the proportion of cyanogen formed in the third was only 12 per cent., 
against 33 per cent. in the fourth. The undecomposed ammonia was 


80 per cent. in the third, against 49 per cent. in the fourth, notwith- 
For the same tempera- 


standing the high temperature in both cases. 
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ture, therefore, the formation of cyanogen increases, and the proportion 
of undecomposed ammonia diminishes, with a diminution in the pro- 
portion of pentane. The explanation of this relation may be found in 
the great increase in volume of the gas which results from the decom- 
position of the pentane at the high temperature, and the consequent 
dilution of the ammonia. This dilution is tantamount to an increase 
in the rate of flow; and, therefore, according to the experiments on 
uncarbureted coal gas, should correspond to a smaller yield of cyano- 
gen, and to the escape of more ammonia undecomposed. Carbon had 
separated freely from the pentane, as a graphitic deposit 1 m.m. (0.039 
inch) in thickness was found in the tube. Dicyanogen could not be 
detected in the products of the reaction. 


TABLE II.—Formation of Cyanogen from Charcoal and Ammonia 
with Carbureted Coal Gas. 
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1 120 | 1,045} 12.0; 4.0 13 | 0.908 | 1.690 6.0 | 61.0 | 33.0 
2| 150 | 1,045 8.4 | 1.2 14 | 0.504 | 1.037 | 37.0 | 31.0 | 32.0 
3 40 | 1,100} 13.7 | 6.2 20 | 5.580 | 3.063} 12.5 | 80.4 (fi 
4 45 |1,100| 26.0 | 1.6 22 | 7.880 | 4.860} 32.8 | 49.3 | 17.9 
5 135 | 1,130 6.0; 1.8 15 | 0.482 | 0.791 | 30.0 | 44.0 | 26.0 






































Hydrocarbons, therefare, hinder the conversion of the ammonia, and 
a higher temperature than 1,100° C., or longer exposure to the incan- 
descent carbon, is needed to effect-it. The carbon separating from the 
hydrocarbons, which is jn the so-called nascent state, does not increase 
the activity of the transformation. 


III. Formation of Cyanogen from Charcoal and Ammonia with 
Carbonic Oxide, Generator Gas and Mixtures of Nitrogen and Hy- 
drogen. 


The carbonic oxide for the experiments was made from potassium fer- 
rocyanide and strong sulphuric acid, and had the following average 
composition : Carbonic oxide, 94.5 per cent.; nitrogen, 4.9 per cent.; 
and oxygen, 0.6 per cent. This carbonic oxide was used in experiments 
1, 3,4,5and7. In experiments 6 and 8 the gaseous residue from the 
passage of carbonic oxide and ammonia over the charcoal was used in 
place of carbonic oxide. It consisted of— 


Experiment 6. Experiment 8. 
ee 0.8 per cent. per cent. 
Carbonic oxide.. 67.3 ” 28.0 ” 
Hydrogen...... 17.6 - 48.0 ” 
Nitrogen....... 14.3 ” 24.0 s 


In the second and ninth experiments, the mixture obtained by the de- 
composition of ammonia only was used. The chief results of nine ex- 
periments are given in Table IIT. 


TaBLE III.—Formation of Cyanogen from Charcoal and Ammonia 
from Carbonic Oxide, Generator Gas and Mixtures of Nitrogen 
and Hydrogen. 
































Dura- Percent-| Grams | Grams Percentage of Nitrogen. 
tion |Temper-; ageby | of Am- of 
of ature | Volume| monia | Nitrogen 
Experi- in of Am- | Passed Used 
ment | Degrees} monia | through in Found as|Found as| Found 
in Centi- inthe | the Tube the Cyano- | Ammo- as 
Min- grade. | Gaseous per Experi- gen. nia. such. 
utes, Mixture.| Hour. ment. 
1 60 1,130 46 16.03 | 13.200 | 28.1 2.5 63.2 
Above 
2 60 1,020 37 7.90 | 6.500; 33.4 2.1 62.0 
3 80 1,100 Fe 4.98 | 5.470| 39.9 7.0 48.2 
4 60 1,100 17 6.00 | 5.020} 42.0 4.0 62.0 
5 50 1,130 17 6.90 | 4.790 | 39.5 2.6 57.0 
6 33 1,130 17-| 12.80 | 5.300} 36.2 4.0 56.0 
7 95 1,130 10 2.58 | 3.200] 44.2 5.0 51.0 
8 45 1,100 8 2.04 | 1.262] 56.4 8.0 36.7 
9 66 1,160 5 2.00 | 2.340| 43.7 | 10.8 45.5 
10 40 950 33 — |10.050} 21.2 | 54.7 24.1 
11 130 950 |. 17 -—— 5.200} 28.5 | 48.0 23.5 
Under 
12 75 950 11 — 2.960 | 23.7 | 42.0 34.3 
13 60 1,020 7 —_— 1.600} 43.8 | 31.0 25.2 

















The main difference in the conditions was the variation of the propor- 
tion of ammonia in the gas used; and differences in the results are most 
evident on a comparison of experiments 1 and 2 with 8. It would ap- 
pear that the quantity of cyanogen formed increases with the dilution 
of the ammonia by other gases. The quantities of ammonia undecom- 
posed range from 2 to 11 per cent. in the different experiments, and are 
therefore much less than those found in the experiments with coal gas 
and coal gas and pentane. This shows that the theory held by Lang- 
lois, Kuhlmann and St. Cl. Deville, that ammonium cyanide is stable 
at very high temperature, is untenable. The formation of cyanogen 
from ammonia in the presence of carbonic oxide, generator gas, etc., 
depends therefore in general on the same circumstances as its formation 
with coal gas ; but there isa more considerable decomposition of the 
ammonia and also of hydrocyanic acid. The decomposition was great- 
est in the first two experiments, where the ammonia was comparatively 
concentrated ; and least in experiment 8, where the gas contained only 
about 8 per cent. of its volume of ammonia. The extent to which de- 
composition took place was shown by the volume of gas collecied in the 
aspirator, which was double that of the gas introduced in the first two 
experiments, and was less in the subsequent ones. The increased vol- 
ume could only be due to decomposition of ammonia and hydrocyanic 
acid, as the formation of hydrocarbons and methane could not be 
proved. The composition of the gas gave no indication of whether the 
nitrogen and hydrogen were derived from the direct dissociation of am- 
monia or from hydrocyanic acid formed from it, as in either case three 
molecules of hydrogen would be found for every two molecules of am- 
monia. But it was evident that decomposition of hydrocyanic acid had 
taken place, as a sooty deposit was found on the porcelain boat for the 
Prinseps’ alloy, and also on the charcoal. This was especially noticea- 
ble in experiments 1 and 2. No formation of dicyanogen occurred, as 
its characteristic purple red flame was not produced when the gas pass- 
ing out of the porcelain tube was ignited. This fact is also supported 
by the figures in Table III., which gives the principal results of the ex- 
periments, as also of those described in Section IV. 


IV. Formation of Cyanogen from Ammonia and Charcoal with Car- 
bonic Oxide and Nitrogen (Generator Gas) and Indifferent Gases 
at 950°-1,020° C. 


Four experiments were made at lower temperatures than those used 
in earlier researches ; and details of the results are given in Table IIT. 
(experiments 10, 11, 12 and 13). The gases used were: In 10, 12 and 13 
a mixture of hydrogen and nitrogen ; and in 11, generator gas. The 
quantity of ammonia introduced decreases in the experiments in the or- 
der in which they are given. The hydrocyanic acid formed varies from 
21 to 44 per cent., and the unchanged an:monia from 31 to 55 per cent. 
The formation of cyanogen is greater the more dilute the ammonia, ex- 
cept in experiment 12, where the temperature was low. Deposits of 
carbon were not observed as in the experiments at higher temperatures, 
and there was no extensive decomposition of the hydrocyanic acid 
formed. Higher temperatures than 1,000° C. (1,832° F.), therefore, give 
a greater formation of cyanogen, but at the same time cause greater de- 
composition of the ammonia and hydrocyanic acid already formed. 
One important fact became clear from the results in Table III., namely, 
that reaction between carbonic oxide and ammonia, resulting in exten- 
sive production of cyanogen, did not occur at high temperatures, as 
had been expected. A comparison of experiments 1 and 2 in Table III. 
makes this fact clear. 


V. Experiments with Ammonia and Carbonic Oxide without Inter- 
vention of Charcoal. 


These experiments were undertaken to ascertain whether at high 
temperatures carbonic oxide acted on ammonia and produced cyano- 
gen, when the charcoal in the tube was replaced by pieces of porcelain. 
The gas used was generator gas, containing, in experiment 1, 27.3 per 
cent., and in experiment 2, 12.7 per cent., of carbonic oxide. A tem- 
perature of about 1,100°C. was used; and each of the experiments 
lasted one hour. There was-18 per cent in the first, and 30 per cent. in 
the second, of ammonia in the gas by volume; and therefore 5.17 
grammes, and 12.75 grammes of ammonia passed through the tube in 
an hour. Of the nitrogen admitted, 0.6 and 0.4 per cent. became cya- 
nogen, 32.5 and 62.2 per cent. remained as ammonia, and 68.0 and 34.0 
per cent. was free. The formation of cyanogen, therefore, does take 
place, though to a very limited extent. No soot was found deposited 
on the porcelain, showing that no breaking up of cyanogen had 
occurred. 

The results of the work described above may be summarized thus : 

1. By leading ammonia over glowing charcoal, hydrocyanic aci:, 
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and not ammonia cyanide, is formed. Nitrogen and hydrogen also 
occur, but methane never does. 

2. Dilution of the ammonia with coal gas effects an increase in the 
cyanogen formed, and also a decrease in the amount of ammonia 
broken up to nitrogen and hydrogen. 

3. The introduction of high molecular hydrocarbons, in contrast to 
2, diminishes the yield of cyanogen in consequence of the protection to 
the ammonia afforded by the splitting up of the hydrocarbons at high 
temperatures. Nascent carbon, therefore, is not active. 

4. The rate at which ammonia diluted with coal gas is led over 
charcoal, has much influence on the conversion. The greater the 
speed, the less cyanogen is formed, and the more ammonia passes on 
unchanged. 

5. If carbonic oxide is used in place of coal gas for diluting the am- 
monia, cyanogen is formed to about the same extent ; but there isa 
greater decomposition into nitrogen and hydrogen. The same occurs if 
generator gas or a mixture of nitrogen and hydrogen takes the place of 
the carbonic oxide. 

6. The greater yield of cyanogen obtained when the ammonia is 
diluted with other gases is not due toa chemical interaction of the 
gases and ammonia, but solely to the diluted ammonia being better 
able to resist resolution into hydrogen and nitrogen than undiluted. 
The greater the proportion of ammonia in the gaseous mixture, the 
greater is the amount which is thus resolved. 

7. The most favorable temperature for formation of cyanogen varies 
according to the nature of the diluent. With carbonic oxide, genera- 
tor gas, and mixtures of nitrogen and hydrogen, it lies between 1 000° 
C. and 1,100° C. With mixtures containing hydrocarbons, the lower 
limit at least approaches 1,100° C. The more hydrocarbons, and the 
higher the number of atoms in their molecules, the more ammonia 
escapes decomposition at this temperature. , 








Electrical Distribution. 
cist: 
[Abstracted from the address of Dr. Louis Duncan before the American 
Institute of Electrical Engineers. ] 


The distribution of electrical energy to consumers, as. distinguished 
from its transmission to long distances, has been largely accomplished 
by the agency of continuous currents, although alternating currents 
have played an important part: in incandescent lighting. As I have 
stated, a considerable proportion of current for lighting is distributed at 
constant potential on the 3 wire system, or at constant current on arc 
light circuits, while power for traction circuits is distributed at approx- 
imately constant potential at an average of say 550 volts. 

I shall first consider the condition of affairs in a traction system in a 
large city, where a number of suburban lines are operated. If direct 
distribution is attempted from a single station, it will be found that 
when the distance exceeds 5 or 6 miles a large amount of copper must 
be employed to prevent both excessive loss and excessive variation of 
potential on the lines. On suburban lines it is the latter consideration 
that usually determines the amount of copper used, and this is especi- 
ally true on lines where there is a considerable excursion traffic. Even 
in the city itself, the supplying of sections at distances 3 or 4 miles from 
the station may require so much copper that it would be less expensive 
to operate separate stations. Several methods other than the direct 
method may be employed to remedy these difficulties. For outlying 
lines where the traffic is mainly of the excursion order, being variable 
both for the day and for different seasons, boosters may be advantage- 
ously used. Itis perhaps best from reasons of economy to run the 
boosting dynamos from motors. These dynamos are series wound and 
are connected to feeders of such resistance that the fall of potential in 
the wire for a given current is compensated for by the rise in voltage of 
the booster. There is a decreased cost of copper incidental to this sys- 
tem, due to the fact that the drop is not limited by considerations of reg- 
ulation—the voltage at the end of the feeder being constant—while the 
transmission is at an increased potential. If the average statior poten- 
tial is 600 volts, and it is boosted 300 volts, then the copper for a given 
loss would be decreased in the ratio of 36 to 81. The booster system has 
the advantage of the direct system when the cost of the additional ap- 
paratus, together with the increased loss on the line, capitalized, is less 
than the increased cost of the copper necessary to produce the same re- 
sult by the direct system. Whether the balance is in favor of one or 
the other depends on the distance and the variation of the load, and it 
is indifferent whether the variation in the latter occurs often or not. 

If any transforming device is employed to feed a distant section of 
the line it must be remembered that the capacity of the device must be 





great enough to look out for the maximum demand on this section. 
Suppose now that we wish to feed some suburban line where the load 
has considerable momentary fluctuations but where the traffic is moder- 
ately constant during the year. In this case the booster could be used 
with a storage battery at the end of its feeder, the battery supplying the 
line. The advantages of this combination are greater than with the 
simple booster, and in many cases they will compensate for the interest 
and depreciation on the battery and the loss in it. If the arrangement 
is properly made, the load on the booster and line wire will be practi- 
cally constant, thus decreasing the capacity of the booster to that re 
quired for the average load, while less copper will be required for a 
given loss. As to the latter point, suppose a given amount of power is 
to be distributed in 24 hours, say 200 amperes at 600 volts, if the load is 
uniform, the loss will be proportional to 200° x 24 hours. [If it is all 
distributed in 12 hours, the loss will be proportional to 400° x 12 hours, 
or twice as much. Soin the case of the steady load the same power 
could be transmitted with the same loss with half the copper. It makes 
no difference whether the variation extends over 12 hours in 24 or it oc- 
curs every other minute, the result will be the same. It is apparent 
then that it is of the utmost importance to keep the line steadily loaded, 
as well as the station, and this points to the location of the battery near 
the points of consumption and not in the station. By this system—a 
booster with storage batteries—it is possible, assuming the same loss, to 
transmit power to a distance of 10 miles with approximately the same 
amount of copper that would be required for a 5-mile transmission on 
the direct system. It would increase the economical radius of distribu- 
tion twice and the area of distribution four times. A single station 
could economically supply lines within distances up to 10 or 12 miles. 
If it is desired to still further increase the radius of distribution, it is 
possible to do this by employing some of the alternating current meth- 
ods that have come into use. I will discuss these methods later, but at 
this point I may remark that the use of stationary rotary transformers 
permits the energy to be transmitted in the form of alternating cur- 
rents, and to be changed again into continuous currents of any re- 
quired voltage. These rotary transformers supplied by an alternating 
current which is transmitted from the station at a high voltage, may be 
used to feed the line directly, or they may be used to supply storage 
batteries which are connected to the line. In the latter case we have 
the advantage of decreased size of apparatus, of steady load on the sta- 
tion, and of a minimum cost of copper on the line; which system it 
would be best to employ would depend upon the distances and the char. 
acter of the line and load. 

Of the systems that I have proposed for city and suburban distribu- 
tion from a single’ station three have been successfully employed, 
namely, the booster system; the booster system with batteries and rota- 
ry transformers operating directly on the line. When we consider the 
advantages of a single station and a steady load, it seems evident to me 
that many of the large traction systems would do well to concentrate 
their stations into one and to use the booster system with batteries for 
their outlying lines, and if necessary use rotary transformers for lines 
beyond the limit of ordinary suburban work. As to the possibility of 
the complete shut down of such a station, we have reached such a point 
in the construction of machinery, both electric and mechanical, that 
with a proper reserve, a careful system of duplex steam piping, and 
with fireproof construction of the station, such a possibility may be dis- 
regarded; while the batteries would look out for any momentary inter- 
ruption on the feeders. 

Some of the most important stations supplying incandescent lamps 
are operated on the three-wire continuous current system. In the last 
few years a considerable advance has been made in the sale of power 
for motors from these stations, and this has increased the revenue and 
has given better average output. The tendency in this country has 
been in the direction of using storage batteries in such stations, and 
abroad practically every continuous current station uses batteries. As 
in the case of traction systems it has been the custom in large cities to 
build a number of separate stations instead of building a single plant 
and distributing from it. The batteries have been placed in the stations 
themselves and no attempt has been made to decrease the amount of 
copper used by employing a number of centers of distribution and giv- 


ing the main feeders a steady load. The same considerations that apply 


to stations for traction work will also apply to stations used to supply 
lights and the same methods of distribution may be used. It would un- 
questionably be more economical, in many instances, to use single 
stations, to transmit power from these stations to centers of distribu- 
tion, where batteries may be located and to distribute from these cen- 
ters on a three-wire system. A casein point is the system used at Buda 
Pesth, where the energy is distributed from the central station to 
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rotary transformers at sub stations, these rotary transformers feeding 
batteries, current being distributed from these batteries on a three-wire 
system. The reports of the operation of this station show that it is 
both economical and successful, and it might well be copied by some of 
the companies in this country. The gross receipts of some of the large 
illuminating companies bear such a large proportion to the company’s 
stock that a comparatively small saving in operation would mean a 
considerable increase in the dividends, and there is no doubt in my 
mind that by using one power station, with battery sub-stations for 
distribution, that the operating expenses can be considerably decreased. 

Alternating currents have been employed for lighting in this coun- 
try, and they have been especially valuable where a district is to be 
supplied in which the distances are considerable as compared with a 
number of customers. It has been almost the universal custom to sup- 
ply small transformers for each consumer, and while the average size 
of transformers is greater now than it was a few years ago, yet they are 
comparatively small. No power has been supplied from such stations, 
and although alternating arc lamps are used to a limited extent, yet 
the number is not increasing, and in some cases continuous current are 
lamps have been substituted for the alternating. Under these condi- 
tions the load on the station is even more variable than in the case of 
a continuous current supply where motors may be employed, and the 
constant loss due to the large number of small transformers used, 
places this system at a disadvantage as compared with the continuous 
current system, The great advantage it possesses lies in the increased 
area of distribution rendered possible by the high voltages that are 
used, together with the possibility of locating the stations where power 
can be cheaply made. Abroad in the last few years most of the new 
stations that have been built use continuous currents, although some 
years ago the greater proportion of them were alternating current sta- 
tions. It is also the custom abroad to use sub-stations with large trans 
formers for distribution, thus doing away with a considerable part of 
the constant loss due to the small transformers used here. It is not 
possible, at the present time, without greatly complicating the system, 
to obtain a steady.load on the station, and the only question that arises 
is the value of sub-stations, and the possibility of using some form of 
alternating current other than the single-phase. 








The Use of Old Rails as Underground Conductors. 
ae 
By Mr. F. O. Rus.iina. 

While the writer was the Superintendent of the Buffalo (N. Y.) Rail- 
way Company, serious indications of electrolysis of the pipes within a 
half mile of the power house made it necessary to call in expert advice 
to put a stop to the trouble. A careful and thorough electrical survey 
was made of the entire district. This wasa long and difficult matter. 
since there were three systems of natural gas pipes, two of illuminating 
gas, one of water and two conduit systems. | 

Although the pipes were already connected to the negative bus-bar 
by large copper cables, it was found that these were entirely inade- 
quate, and that there were two points where the pipes at heavy load 
were 3 to 5 volts positive to the adjacent rails. One of these points was 
1,500 feet north and the other 1,800 feet east of the power house. 

The expert calculated that, until extensive changes could be made in 
rail returns, the former point would deliver about 1,000 amperes and 
the latter about 3,000. To bring this current to the dynamos with but 
5 volts loss would need over $8,000 worth of copper. While hesitating 
over this large expenditure it occurred to us that there were about 300 
tons of old tram rails on hand that might be used for the purpose. 
These were flat, center-bearing rails, originally weighing 56 pounds to 
the yard, but worn down to 50 pounds or less; they were high in car- 
bon, hard and brittle. 

The best scrap price obtainable was $8 per ton, delivered. Our ex- 
pert carefully tested their conductivity with 1,000 to 1,500 amperes, 
using an instrument reacing to 1-1000ths of a volt in order to secure 
accuracy. As the showing was satisfactory, he persuaded us to let 
him try the rails on the 1,500 feet length, which would require four 
rails in parallel to give the desired results. 

As he guaranteed to bond them so as to make a continuous conduct- 
or, he was allowed to go ahead. A trench was dug between curb and 
sidewalk and a continuous trough of rough lumber put into it. 

The rails were bolted together in pairs back to back, and arranged so 
that the end of one rail was at the center of its mate. The bonding 
was effected by scraping contact spots with a file near the end of each 
rail and amalgamating them with the Edison solid alloy. A steel 
washer }-inch thick, 13-inch inside diameter, and 4-inch outside, was 





dipped into hot insulating compound and placed against one rail so as 
toinclose the contact spot. The hole in the washer was then filled 
with the Edison-Brown plastic alloy, inclosing an amalgamated steel 
spiral spring. The upper rail was then bolted on and the completed 
conductor lowered to bottom of trough, resting on one edge so that 
gravity would maintain the contacts. It will be evident that with this 
arrangement two of the bonds on any one rail would have to give way 
before the circuit could be broken ; each bond was made sufficient to 
transmit 1,500 amperes. When the second set of rails was lowered 
into place, the trough was filled witha hot insulating compound and a 
cover nailed down. This compound was cheaper and better than 
asphaltum ; it remains viscous even in cold weather and has high in- 
sulating qualities. It is a product of petroleum distillation much 
lighter than asphaltum and costing about $25 a ton. 

This four-rail conduit was connected up and carried at heavy load, 
1,100 amperes, 1,500 feet with a loss of but four volts. This result was 
so surprising that our expert suspected his instruments were wrong and 
sent them back to Weston for recalibration ; they were returned, but 
proved that the measurements were correct. Toappreciate the magnifi- 
cent performance of these old rails and their bonds I need only say 
that, to give the same result, it would require 3.55 square inches of 
copper, and 1,500 feet of this would weigh 20,532 pounds and cost at 12 
cents per pound, $2,462.83. Our four-rail lengths weighed 50 tons and 
cost as scrap but $400.00. The resistance of steel as compared with 
copper is usually considered to be between 7 to 1 and 9 to 1, but this in- 
cluding 50 bonds in each length was about 5.63 to 1. The tests proved 
that the plastic bonds actually did make an ‘‘electrically continuous 
rail,” and after a year’s service they are still maintaining their conduc- 
tivity. This is more than can be said of any copper bond ever used. It 
will be noted that steel like this, even at $30.00 per ton, would be 
cheaper than copper as a conductor. 

Our expert was then told to go ahead with the 14-rail conduit. As 
the steel was so hard and brittle, a great deal of time was required to 
file the contact spots and to bore holes for the bolts to hold them to- 
gether, so another method was adopted. In the power house is an 
air compressor for cleaning out armatures and removing dust from 
the boiler house walls. An iron pipe was connected from the air 
reservoir to the yard and a single layer of rails, bottom up, was 
put on each wagon. Each load was carried into the yard and the con- 
tact spots were rapidly cleaned with a reciprocating pneumatic tool, 
borrowed from a boiler shop. To avoid drilling the rails, pieces of 
3-inch iron, about 24 inches by 8 ‘inches, were placed in the trough 
every 15 feet. 

These were bored at the ends for a pair of countersank # inch bolts 
and had four contact spots cleaned with an emery wheel. On these 
were laid the plastic bonds and four rails side by side, with base down. 

The spaces between the treads were just right for a second layer of 
three rails bottom side up. Then another set of bonds and an iron 
plate 4 inch thick, 20 inches by 8 inches. On these more bonds, other 
layers of four and three rails and finally a }-inch by 24 inches by 8 
inches top, bolting all layers together. The sides of the trough were 
but 4 inch from the rails between clamps, so as tosave wasting insulat- 
ing compound, with wider spaces to accommodate the clamps. Rail 
joints were broken as before. 

This construction allowed very rapid and satisfactory work compared 
with the first. The performance was also satisfactory, as the 14 rails 
transmitted 3,250 amperes 1,800 feet with but four volts drop ; an in- 
sulated pilot wire was put down with this conduit and permanently 
connected with a voltmeter in the power house. The rails used in this 
conduit weigh about 210 tons, which at $8.00 would amount to 
$1,680. 

It would require 12.48 square inches of copper to equal the 70 square 
inches of steel. This copper, figured at 1,000 feet by one square inch, 
weighing 3,854.2 pounds, would weigh 86,580 pounds, and at 12 cents 
per pound would cost $10,389. The total cost of the rails and bonds 
for both conduits was about $3,322, as against $12,852 for equivalent 
copper. The labor to install the copper would of course be less, but on 
the other hand we had the railsin stock and the only actual outlay was 
for labor, bonds, lumber, bolts, and insulating material. I have not 
the details of these now at hand; my recollection is that the total ex- 
penditure did not exceed $2,500, and that we thus secured results which 
would otherwise have cost nearly $15,000. 

From my experience with copper bonds I should not advise the use 
of buried rails for conduits 1f copper is used for connections. 

Even when new it is impossible to get the full conductivity of the 
rail, and the contacts get worse and worse as time passes. 

The copper when covered with the damp earth will oxidize at a rate 
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determined by the composition of the soil and-the amount of current 
transmitted. 

But following the lines indicated on our second rail conduit, any 
road with a lot of old rails on hand can cut down its transmission 
losses at a slight cost. This subject is well worth careful consideration 
on the part of railway managers. 








Tests of Glow Lamps. 





At the last meeting of the British Association a communication on 
this subject was presented by Mr. W. H. Preece, and it came in for a 
good share of attention. We have not received the text of it, and the 
following summaries of the paper and the subsequent discussion are 
from Engineering : 

The author, in accordance with his custom, did not confine himsel! 
himself to written text, but rather discoursed on the subject he haa 
selected. In Mr. Preece’s case this practice—generally to be con- 
demned—is not objectionable, for he has much self-possessivn and a 
ready delivery, qualities which enable him to preserve the thread of 
his narrative, and to say what he has to say without those painful 
waits, or hummings and hawings, with which so many speakers have to 
eke out their discourse, and which jar so unpleasantly on the nerves of 
an audience. The results Mr. Preece laid before the section were based 
on a vast number of trials he had made to test the qualities of various 
glow lamps. The details of these tests were contained in an elaborate 
series of tables which were put before the meeting, and were alsoshown 
graphically by diagrams which had been prepared. The whole form a 
most instructive history of the subject, and show how far wide of the 
mark are conclusions that have been drawn and accepted in regard to 
the behavior of certain lamps. Mr. Preece’s primary reason for under- 
taking the investigation was to test the quality of various glow lamps 
since the Edison-Swan patents collapsed, in order to establish a fair 
specification for Post Office requirements, and to find, if possible, an 


expeditious, as well as trustworthy, way of testing the efficiency and: 


durability of lamps submitted in competition. 

The following were the points aimed at : 

Experiment 1.—To find the efficiency and life of 100 and 105 volt 16 
and 8 candle power lamps in a trial of 2,000 hours’ duration when kept 
alight continuously at a constant voltage, and the filaments at an ap 
proximately uniform temperature. 

Experiment 2.—To ascertain the efficiency and life of lamps when 
similarly maintained at constant potential, but lighted for several con- 
secutive hours daily, as in an ordinary installation. 

Experiments 3 and 4.—Same as in 1 and 2, except that the duration 
of trial was limited to 1,000 hours. 

Experiment 5.—To find the mean breaking voltage of filaments by 
gradually increasing the voltage of each lamp at about the same rate. 

Experiment 6.—To see what the effect would be on similar filaments 
after being raised to three-fourths of their mean breaking voltage as 
found by 5. 

The speaker explained the manner in which the experiments were 
carried out, giving details of the means employed to insure trustworthy 
results. The name of firms supplying lamps were given in the tables. 
There were about 20 different makes in all. We do not propose quot- 
ing here the names of the makers, as we are unable now to produce the 
whole of the data, and to leave out some part might lead to injustice 
being done to some. The whole of the tests were carried out with con- 
tinuous current. . 

The curves on the diagrams produced at the meeting indicated four 
classes of lamps tested in the continuous lighting experiments: 1. Those 
that start at about their nominal candle power at a high efficiency, but 
very quickly show a decided falling off in candle power and efficiency 
and become practically useless in four or five hundred hours. 2. Those 
that start off at about their nominal candle power, give a useful light 
for about 1,000 hours, and then burn oui. 3. Those that startin a 
similar manner but do not break. 4. Those thatstart off with a candle 
power below their nominal value and keep it up fairly steadily for 
2,000 hours or more. With the first-class referred to frequent renewals 
will evidently be necessary ; but Mr. Preece was of opinion that ‘‘ a 
short life and a merry one” is a condition not without its advantages. 
Classes 2 and 3, however, he considers the most promising lamps for 
practical use. The lamps of class 4 scarcely admit of fair comparison 
with the others, as they never reach their nominal candle power. 
Throughout the prolonged tests of ‘‘ continuous lighting” the candle 
power of each lamp gradually dropped, and the watts per candle rose. 

In the next series of tests, those conducted over 1,000 hours, in 





several lamps the candle power at first increased and then diminished. 
In one case a so-called 100-volt 8-candle power lamp began at 5} 
candles, and remained ‘practically constant during the first 400 hours. 
It then gradually rose 10 per cent. to the 800th hour, after which the 
light slowly diminished to the starting luminosity, but the watts per 
candle were then higher than at the beginning of the trial. 

In experiments 2 and 3 the lamps were rigidly mounted to prevent 
vibration. The so-called economical or high-efficiency lamps suffered 
more in breakage of filaments than those of about 3}-watts per 
candle. The longest run was 10564 hours, and the shortest 23} hours. 
Omitting these numbers, and others below 100, the average life of eight 
16-candle power 105-vo't lamps was 463.47 hours; and of three 
8 candle power 100 volt lamps 556 hours. 

Having obtained records of the efficiency and durability of various 
glow lamps under conditions of constant illumination and intermittent 
lighting, Mr. Preece proceeded to determine a quick and ready way of 
satisfactorily judging the quality of lamps. To obtain this end the 
voltage of several lamps was gradually run up for each lamp singly at 
a uniform rate until the filaments broke. At the moment of rupture 
the voltage, current and time of running up were noted. Before in- 
creasing the normal voltage the current was measured and the resist- 
ance calculated. The average breaking voltage of the filaments was 
found to be 230, and the time of running up was from 34 to 44 minutes. 

The experiments with three-fourths of the breaking voltage (Experi- 
ment 6) were made to see what would be the effect on electrical effi- 
ciency, candle power, and the resistance of the same kind of lamps 
when slowly raised from normal potential to three-fourths of their 
mean breaking voltage. The details were given in the tables, and it is 
interesting to state that the candle power was found to be rather more 
after the filaments had been raised to a high temperature and re-tested 
at initial pressure. 

The experiments above quoted may be taken to show that in the con- 
tinuous lighting experiments the candle power fell about 30 per cent., 
and the watts per candle rose about 28 per cent. in 1,000 hours. In in- 
stallation work, lamps of about 3} watts per candle, burning from 7 to 
9 hours per day, behave as regards life and efficiency about the sameas 


| when giving continuous illumination; but high efficiency lamps de- 


teriorate more quickly. That good 100 or 105-volt 16-candle power. 
lamps, taking 3% watts per candle, should stand a gradual increase of 
pressure of direct current up to 225 or 280 volts in 34 ‘minutes before the 
filament breaks ; that when regularly raised in 24 minutes to 170 volts, 
and afterwards re-tested at ordinary voltage, the candle power should 
not be less than 14.4 nor higher than 18.6, while the watts per candle 
should not exceed 4. 

Mr. Preece also gave particulars of the specification for glow lamps 
he has drawn up for use in the Post Office. The size is determined ; the 
voltage, candle power and normal watts are to be marked on the lamp; 
the lamps to be tested for defective filaments ; photometric tests and 24 
minutes’ pressure test to be made. 

In conclusion, Mr. Preece stated that the general results of his tests 
led him to the conclusion that the duration of lamps, as stated by some - 
makers, could not be depended upon, especially those of a cheap qual- 
ity. The best practical lamp was that of 60 watts 16-candle power. 

The discussion on Mr. Preece’s paper was opened by Mr. Graham 
Harris, who asked if it would have made any difference had the lamps 
been tested by alternate current in place of continuous current. 

Professor Ayrton pointed out the necessity in cases of this kind of 
testing a large number of lamps in order to get a fair average result, 
and eliminate the chance of accidental variation in individual examples. 
The author had referred to lamps which gave less than the nominal 
candle power at first as being higher in the list. The result was to be 
expected, as they were marked for less voltage, and naturally lasted 
longer. He thought the method suggested by Mr. Preece of testing 
glow lamps by running up the pressure quickly, was well devised for 
finding what would be the life of the lamp at normal pressure. The 
plan was convenient, and the results the author had given were of 
value. Mr. Preece had quoted figures in regard to cost, the lowest 
value being 0.030 cent per candle power per hour with the Board of 
Trade unit at 6 cents. Even this was higher than the corresponding 
cost of gas burnt in an Argand burner, and was far dearer than gas 
when used in conjunction with the Welsbach mantle. It was to be 


noted that the whole of the results given were below 100, as compared 
with the Edison-Swan standard. There was a lamp to which Mr. 
Preece had not referred, but with which he, thespeaker, had lately been 
experimenting with very promising results. The filament was made 
from a carbide of silicon. From the tests he had made he felt convinced 
that Mr. Preece would have exceeded the 100 per cent. standard if he 
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had included this lamp in his inquiry. It would be interesting if an 
explanation could be given of the reason for the candle power going up 
in the Edison-Swan lamp whilst the pressure remained constant. It 
had been suggested that the improvement was due to improvement in 
the vacuum. This was a difficult thing to understand, but he had 
tested it as well as he could, measuring the vacuum by an induction 
coil, and he had come to the conclusion that in the lamps in which the 
light improved the vacuum also improved. At first sight he had, there- 
fore, thought that the explanation which assigned the increased light 
to better vacuum was correct, but other experiments he had made 
negatived this, and therefore he concluded change of vacuum did not 
govern the result. Perhaps, he continued, the explanation would be 
found in the fact that the filaments were not properly formed, and, for 
a time, improved by use. 

Professor Fleming pointed out that Mr. Preece in his specification re- 
ferred to the standard candle. Now a standard candle in the sperma 
ceti was a thing that might be very different to the standard candle in 
an Act of Parliament. It was to be remembered also that photometry 
was not only a matter of apparatus, but also a matter of observation, a 
question of instruments and their users. Unfortunately we were not 
able to follow Dr. Fleming throughout. This we regret. as he spoke at 
considerable length, and his remarks would carry weight. We under- 
stood him to say, among other things, that he had abandoned all forms 
of secondary standards of ordinary kinds, that a final definition of ab- 
solute standards was required, and that Mr. Preece’s specification 
should be further discussed and considered before being adopted. 

Mr. Swan, who rose at the invitation of the President, pointed to the 
difficulty of criticising a paper, such as that just read, on the spur of 
the moment. He considered that valuable information might be ob- 
tained from the short test described, for if the voltage were raised stead- 
ily but quickly, and the filament were not damaged, it would indicate 
that the lamp belonged to a long lived family. Testing in the ordinary 
way was a long and expensive matter. The efficiency of a lamp de- 
pended upon the uniformity of pressure, a condition not always present 
in public supply of electric lighting. Mr. Preece had said that when. 
lamps were not properly marked in regard to candle power, they would 
deteriorate. Some lamps lost lighting power more quickly than others, 
but it was evident that if, through being wrongly marked, they were 
worked at a higher pressure than they were designed for, they would 
wear out more rapidly. 

General Webber suggested that in addition to the candle power and 
voltage being marked on lamps, makers should also put on the normal 
watts at which they should be worked. 

Mr. Preece, in reply, said that he had not experimented with alternat- 
ing current, the only current at the Post Office being of a continuous 
nature. Others had, however, made investigations in this direction, 
and the results went to show that there was no difference whether alter- 
nating or continuous currents were used. 1t had been pointed out that 
the cost of the electric light was greater than gas. He must allow that 
gas was cheaper per hour, but in electric light the facility with which 
it was turned on and off was sufficient to counterbalance the extra cost 
per hour. Gas was flaring away often whether wanted or not, but the 
electric light was always switched off when done with. The cost then 
might be considered equal, though his experience had been that elec- 
tricity was the cheaper. On the subject of cost, however, there was 
much to be hoped for the future. In Liverpool the cost of the Board o‘ 
Trade unit was 9 cents. If corporations would run their tramways by 
electricity, so as to bring down the ratio of working expenses, the cost 
of electric lighting might be reduced to very much below that of gas at 
even the light per hour standard. If the load could be kept constant, 
we understood Mr. Preece to say, electricity might be reduced to 4 
cent per unit, which certainly seems remarkably low. Perhaps Mr. 
Preece is a little sanguine—an excellent fault in a pioneer ; but in win- 
ter, we may point out, the heaviest loads on tramcars would be largely 
coincident with the fullest demand for light, and a station must be up 
to its maximum work, allowing, of course, for storage. A larger de- 
mand immensely decreases cost of most things, which is especially true 
of electricity. 








West Virginia Coke Production. 
<i 
[By Mr. JosepH D. WEEKS, in his report to the United States Geological 
Survey. | 


But little coal coked in West Virginia is made from washed coal, most 
of the washing being done in the Northern or Upper Monongahela dis- 
trict. About 10 per cent. of the coal made into coke in this State in 
1895 was washed coal. 





Pocahontas Flat Top District.—This is one of the most important 
coking kistricts of the country and shares with the Connellsville in 
producing a typical blast furnace coke. Indeed, it is chemically a bet- 
ter fuel than the Connellsville, being lowerin ash. By some iron 
masters it is also regarded as a blast furnace fuel physically the equal 
of the Connellsville. The statistics of the manufacture of coke in the 
Flat Top district, for the years 1886 to 1895, are as follows : 


Value of Coke Yield of 


Coal Used. Coke Produced At Ovens. Coal in Coke. 
Year. Ovens. Short Tons. Short Tons. Per Ton. Per Cent. 
1886.... 10 1,075 658 $2.00 61.2 
1887.... 348 76,274 51,071 1.97 67. 
1888 ... 882 164,818 103,947 1.77 63. 
1889.... 1,433 387,533 240,386 1.69 64. 
1890.... 1,584 566,118 325,576 1.75 57.5 
1991.... 1,889 537,847 312,421 1.70 58. 
1892.... 2,848 595,734 353,696 1.69 59.3 
1893.... 4,349 746,051 451,503 1.58 60.5 
1894.... 4,648 1,229,136 746,762 1.325 60.7 
1895.... 4,648 858,913 524,252 1.25 61. 


New River District.—This district includes the ovens along the 
Chesapeake and Ohio Railroad, from Quinnimontto Nuttallburg. The 
coal makes an excellent coke and is in great demend, its market being 
chiefly east of the mountains. The statistics of the manufacture of coke 
in the New River district, from 1880 to 1895, are as follows : 


Value of Coke Yield of 


Coal Used. Coke Produced At Ovens. Coal in Coke. 
Year. Ovens. Short Tons. Short Tons. Per Ton. Per Cent. 
1880.... 468 159,032 98,427 $2.14 62. 
1881.... 499 219,446 136,423 2.45 62. 
1882.... 518 233,361 148,373 2.38 64. 
1883.... 546 264,171 167,795 2.29 64. 
1884.... 547 219,839 135,335 2.03 62. 
1885.... 519 244,769 156,007 2.08 63.75 
1886.... 513 203,621 127,006 2.22 62. 
1887 ... 518 253,373 159,836 2.51 63. 
1888 ... 743 334 695 199,831 1.95 60. 
1889 ... 773 268,185 157,186 2.23 58.6 
1890.... 773 277,458 174,295 2.17 63. 
1L.... Ta 309,073 193,711 2.20 63. 
1892.... 965 315,511 196,359 2.19 62. 
1893.... 947 281,600 178,049 2.00 63. 
1894.... 1,089 222,900 140,842 1.74 63.2 
1895.... 978 385,899 244,815 1.65 63.4 


From the above table it will be seen that the production in 1895 was 
the largest in its history. It increased from 140,842 tons in 1894 to 
244,815 tons in 1895. It is probable that this large production is in a 
measure due to the demand for coke following the strike in the Flat 
Top region. 

Kanawha District.—The production of coke in the Kanawha district 
in 1895, like the production in the New River district, with which it is 
connected, was the largest in its history, the increase being from 104,160 
tons in 1894 to 164,729 tons in 1895. This increase was also no doubt 
due to the strike in the Flat Top region. 

The statistics of the manufacture of coke in the Kanawha district 


from 1880 to 1895 are as follows: 


Value of Coke Yield of 


Coal Used. Coke Produced At Ovens. Coal in Coke. 
Year. Ovens. Short Tons. Short Tons. Per Ton. Per Cent, 
1880. .. 18 6,789 4,300 $2.30 63.3 
oe 18 11,516 6,900 2.45 60. 
1882.... *138 40,782 26,170 2.40 64. 
1883..... *147 58,735 37,970 2.32 64.6 
1008... “E07 60,281 39,000 1.95 64.6 
1885.... 181 65,348 37,551 1.68 57. 
1886 ... 302 89,410 54,329 2.17 60.7 
1887.... 548 153,784 - 96,721 2.08 63. 
1888.... 572 141,641 84,052 1.75 59. 
1889.... 474 109,466 63,678 1.84 58. 
1890.... 474 182,340 104,076 1.89 57. 
1891.... 474 241,427 134,715 2.05 56. 
1892.... 506 242,627 140,641 2.02 58. 
1893.... 506 215,108 122,241 1.94 56.8 
1894.... 506 176,746 104,160 1.74 58.9 
1895.... 506 267,520 164,729 1.64 61.6 


*Kighty of these ovens are Coppee. the balance beehive. 
+Sixty of these ovens are Coppee, the balance beehive. 


Upper Mononguhela District.—The Upper Monongahela district in- 
cludes the ovens in the group of counties lying along the line of the 
Baltimore and Ohio Railroad, near the headwaters of the Monongahela 
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river—Preston, Taylor, Harrison and Marion counties. This is becom- 
ing an important coking district, and though the coke is made largely 
from washed slack it is a good fuel and finds a place in the markets of 
the country. 

The statistics of the production of coke in the Upper Monongahela 
district of West Virginia, from 1880 to 1895, are as follows : 


Value of Coke Yield of 
Coal Used. Coke Produced At Ovens. Coal in Coke. 
Year. Ovens. Short Tons. Short Tons. Per Ton. . Per Cent. 
1880.... 145 64,937 36,028 $1.91 55. 
1881.... 172 73,863 43,803 1.78 59. 
1882.... 222 92,510 55,855 188 60. 
1883.... 269 88,253 51,754 1.76 59. 
1884.... 281 78,468 49,139 1.52 63. 
1885.... 278 105,416 67,013 1.45 63.5 
1886.... 275 131,896 82,165 1.38 62.3 
1887.... 646 211,330 132,192 2.03 62.5 
1888.... 567 213,377 138,097 1.27 64.7 
1889.... 674 210,083 128,685 - 1.33 62.5 
1890.... 1,051 276,367 167,459 1.56 60. 
1891.... 1,081 517,615 291,605 1.58 56. 
1892.... 1,129 441,266 265,363 1.47 60.1 
1893.... 1,158 379,506 225,676 1.31 60. 
1894.... 1,221 280,748 158,623 1.13 56.5 
1895.... 1,260 392,297 240,657 1.10 61.3 
Upper Potomac District.—In the Upper Potomac district are in- 


cluded the ovens along the line of the West Virginia Central and Pitts- 
burgh Railway, running south from near Cumberland, Md. 

Statistics of the production of coke in the Upper Potomac district of 
West Virginia are as follows. 


Value of Coke _ Yield of 
Coal Used. Coke uced At Ovens. Coal in Coke. 

Year. Ovens. Short Tons. Short Tons. Per Ton. Per Cent. 
1887.... 20 3,565 2,211 $2.00 62. 
1888.... 28 9,176 5,885 1.50 64. 
16889.... 84 26,105 17,945 1.58 69. 
1890.... 178 94,983 61,971 1.91 65. 
1891.... 390 111,014 76,599 1.75 69. 
18)2.... 395 114,045 78,691 1.54 69. 
1893 ... 394 123,492 84,607 1.36 68.5 
1834.... 394 66,598 43,546 1.00 65.4 
1895.... 442 183,187 110,753 1.14 60.5 


‘The increase in production in this district in 1895 over that of 1894 is 
a notable one, the production in 1895 being 110,753 tons and in 1894 but 
43,546 tons, an increase of 67,207 tons, or nearly 155 per cent. While 
it is probable that the strike in the Flat Top region is in a measure re- 
sponsible for this great increase of production, there can be no doubt 
that this coking district is assuming greater importance in the markets 
of the country. 








Blasting in Collieries. 





[A paper read by Pror. M. C. IHLSENG before the Pennsylvania Cen- 
tral Mining Institute and the Ohio Institute of Mining Engineers. ] 


One of our humorists said of powder, with more truth than poetry, 
that in itself it is perfectly harmless, but it is the fire that makes it dan- 
gerous. This thought has been préssed home during the past few 
months while engaged in analyzing our own mine inspectors’ reports 
and comparing the results with those of foreign countries. In fuse, 
cap, squib, lamp and pipe are the elements of danger. Firedamp, coal 
dust and air are the ever present fuel for the flame, and may be passive 
or active, according to the attendant circumstances which we do not 
fully understand. Imperfections in manufacturing, carelessness in 
handling and over-confidence in its use are the conditions which finally 
result in an explosion in which neither life nor property is spared by 
the devastating flame. The concomitant circumstances inducing or ag- 
gravating colliery explosions seem to elude our most vigorous search. 
Some of the causes are easily traced and are well known. The origin 
of some of the explosions is not thoroughly conceded. Many of the 
disasters occur under circumstances apparently mysterious and where 
much firedamp did not likely exist. Some causes are still unaccounta- 
ble ; they baffle our closest investigations. Some seem remediable, yet 


they resist our greatest defensive-skill, while of others their effects may 
be mitigated, if not actually controlled. We may dilute the inflamma- 
ble gases by a copious, well directed air supply, and render them innoc- 
uous. We may seclude the illuminating flames of our safety lamp. 
We may sprinkle and precipitate the coal dust, and we may regulate 
the manner and the time of blasting. The mine inspectors, operat 
ors and employees may, and do, co-operate to give effect to the regula- 





tions for the safety of the mine and the health of the employees, and 
yet during last year 240 lives were sacrificed in hundreds of accidents 
from explosions of gas. ‘Thisaggregate is much smaller than has been 
witnessed in seven years, and compared to the total number of fatalities 
is only a trifle smaller than formerly. Indeed, this comparative figure, 
as a matter of fact, will continue to increase rather than decrease, be- 
cause with the growing intelligence and care of our miners, accidents 
from falls and cars do perceptibly diminish each year, and because with 
the increasing depth and consequent dryness of mine is added that 
dreaded element of danger which has the power of propagating flame 
and of imparting explosive character to a slight admixture of firedamp 
with air. 

The explosive material may consist of gas, of traces of firedamp and 
dust, or of mixtures of air and dust alone, but whatever they be, there 
will be no explosion, no ruinous hurricane, unless and until the ne- 
cessary and sufficient element, fire, be brought into contact with them. 
The source of the combustibles may be unknown, their composition 
may vary and the most patient search fail to reveal the reason for their 
vio'ent behavior, but we do know how disastrous are the results when 
heated to a temperature above their point of ignition. 

Firedamp continually exudes from the coal and white damp from 
goaf or gob to threaten us ; of the former, from one district, there were 
carried out by the ventilating air currents 39,700 tons per year, and of 
the latter gas, an average of the numerous analyses of the upcast 
showed 650 tons of the poisonous inflammable carbonic oxidé to have 
been swept out of the mine atmosphere. These combined nearly 
equaled in aggregate calorific power the total volume of coal produc- 
ed by the same colliery during the same time. But these are not our 
sole enemy ; for while they create a condition for explosion, there is 
always a possibility of reducing the extreme danger by a plentiful 
supply of air and there is a probability of its immediate detection upon 
expulsion into the mine, its presence is not always necessary for thé 
propagation of flame with explosive effects, if dry coal dust is afloat in 
the air. For the latter, in its highly comminuted and porous state, has 
the power of condensing upon its surface and retaining there, and alsé 
of absorbing, oxygen from the ventilating current. A room full of 
such dust is actually a huge explosive cartridge of solid and gaseous 
combustible matter which needs but one element for its decomposition. 
This condition prevails in our bituminous mines. They are not re- 
garded as gassy, and yet explosions therein involve greater areas than 
do those in anthracite mines which rank as the most gaseous in the 
world. In the latter there is comparatively little dust and a very 
small amount of absorbed gases to propagate the explosion. Explo- 
sions in anthracite mines are therefore coniparatively local in their re- 
sults. No coal mine is free from gas or coal dust and its safety depends 
upon the elimination of every source of flame or fire from all its opera- 
tions. Illumination we must have and that,by flame, even than it is 
not better than the Davy or the Clanny, which gives us but one-fourth 
of acandle power: and this is the only form of flame permissible 
underground. Grant that it may be supplanted by some better illumi- 
nant for our roof. Though other sources of flame yet exist in our 
underground workings, all are accidental except that developed at the 
time of the ignition of the blasting powder employed to release the 
coal from its place. It is true that the amount annually employed is 
gradually decreasing with an increased skill and the employment of 
underholing machines, nevertheless we still use throughout our State 
2,000 tons of vlack powder, in the combustion of which we liberate 
into the mine gas, flame and sparks enough to account for many of 
the seemingly mysterious explosions. The importance of a closer at- 
tention to this branch of operations cannot be over-estimated. An 
improvement in their grade and the exercise of greater care in their 
use I am sure you will agree with me will procure for us a healthier 
and a safer condition of mine, for there will be eliminated some of the 
prevailing dangerous conditions with which we are fully cognizant, 
but with which by our present means we seem to be unable to cope. 

That black powder is totally unfit for use in gaseous collieries, 
we must admit, also that the time has come when we should have the 
courage of our convictions and restrict its use. Long have we been 
familiar with the accidents from misfired shots, from premature ex- 
plosions and from blown-out shots. Long have we recognized its de- 
ficiencies and continued to use it without protest, and probably the most 
of us have witnessed the degeneration of some grades of these disruptive 
agents. Why continue to accept the present order of things? Let us 
fulfill our mission as engineers and render still more safe the lives of 
those who are entrusted to our care, and the property of our em- 
p overs, 

lt was once my misfortune to have some experience in another field 
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with one of the inferior grades of black powder containing, as a result 
of the active trade competition, an excess of the cheap constituents 
which resulted in the development, upon ignition, of an excessive 
amount of carbonic oxide. One pound of such powder projected into 
the mine atmosphere four ounces of this gas sufficient to vitiate a room 
20 feet wide, 5 feet high, and for a distance back from the face of 3 feet, 
to a poisonous degree. A human being could not live in this atmo- 
sphere. And this product, itself combustible, is in a nascent state and 
will ignite at a comparatively low temperature. When the heat of 
combustion reaches the temperature of ignition of this gas, it is exploded 
with the emission of a flame which becomes the nucleusof the auxiliary 
explosion which is so much dreaded, because, while the first raises a 
cloud of dust, the second converts the workings into a seething mass of 
flame. This expands the later products of combustion and forms a new 
explosive zone which traverses great lengths of gangways and into vast 
areas of workings. This arises from the incomplete combustion of the 
ingredients of the blasting agents. They are either not in proper pro- 
portions or are not in mechanical intimacy. The combustible and oxi- 
dizing bodies must be perfectly resolved into their respective molecules 
for instantaneous combination into gaseous forms, and there must be 
sufficient available oxygen to burn the combustibles. These deficiencies 
it remains for the manufacturer to supply. In this regard it must be 
siid that the unglazed powders are undoubtedly an improvement upon 
those whose grains are glazed, for they burn more quickly with the 
evolution of less noxious products. But even these are better and more 
powerfully fired by the aid of a detonator than by the treacherous 
sputtering time fuse. A strong detonator with a sufficient fulminate 
and an electric machine for firing it are the sine qua non of any safe 
explosive. If, in addition to this, the powders be well rammed and 
tamped with a hard non-carbonaceous material, the gases will be more 
strongly confined and more of the evolved heat will be converted to 
mechanical disruptive energy. By this means both the efficiency and 
‘safety would be increased to a comparative degree. Even with these 
improvements in our use of powders there remains the liability to 
blown-out shots or the deleterious effects of the products of their com- 
bustion which have so toxic an effect upon the system. 

Explosives which are capable of complete detonation, as are the 
nitroglycerine compounds, are safer for mining purposes, though more 
shattering in their effects. They emit little, if any, flame and evolve 
no combustible gases. Nitroglycerine has a sufficiency of oxygen in 
its composition for completely burriing the combustible elements to 
carbonic acid, and at the risk of arousing criticism, I venture to com- 
mend the use of dynamite in proper charges as productive of good re-: 
sults, even in so brittle a material as our coals. The deep grooves and 
the deeper holes which would be necessary would militate against the 
extended employment of dynamite in rooms as well as in rock work. 
It is perfectly harmless, safe to handle, easy to transport, so long as no 
liquid nitroglycerine exudes, and so long as it has not suffered deterio- 
ration by being stored underground or in a damp place. The risks of 
explosion are lessened, but not eliminated by its use, and it is a gratifi- 
cation to notice the increasing use of dynamite in the gaseous mines of 
this State. I predict that the near future will witness its entire substi 
tution for black powder. 

_Inseveral countries of Europe the use of black powder has been prohib- 
ited in coal mines, and in more has its employment been restricted to dis 
tricts which are regarded as absolutely safe. The number of mines em 
braced in the latter category is rapidly diminishing with the recognition 
by the operators of the amount of energy wasted in incomplete combus- 
tion of their explosives and the discovery by the officials of the presence of 
dust and gas in hitherto unsuspected places. Over 60,000,000 tons of 
coal were mined last year without the use of black powder, and, in- 
deed, wherever it is prohibited almost thé entire product is removed by 
high explosives of a class known as the “ flameless explosives,” and 
called by some the Sprengel explosives, after the inventor, Dr. A. 
Sprengel. 

Here we have a group of mechanical mixtures of two explosive com- 
pounds properly proportioned for the necessary chemical reactions, and 
possessing four desirable qualities of a good powder, being solid, per- 
manent in character, exploded by a detonator, and entirely convertible 
into gas. Whatever the names by which these flameless powders are 
known, they contemplate a mixture of a hydrocarbon combustible iu a 
condition favorable for a rapid decomposition aud an easily decompos- 
able oxidizer that will not only develop the full energy of the 
explosive with a freedom from fumes of any sort other than the ordi- 
nary products of combustion, but will also be quite free from the pro- 
jection of flame from the drill hole. Though there may be a variety of 
nitrated organic substances which will supply the fuel, and di-nitro 





benzol is the basis of some of them, in every case nitrate of ammonia 
furnishes the oxygen for supporting combustion. 

The element of safety in the use of these explosives lies in the amount 
of heat necessary for the decomposition of the ammonia nitrate, and in 
the chemical reactions, which are set up at the time of ignition, serv- 
ing thus to reduce the temiperature of the gaseous products of combus- 
tion, and finally to preverit the formation of flame. It is not necessary 
to do aught here but to name the best known compounds belonging to 
this group, for you are familiar with their composition and behavior. 
Ammonite, bellite, roburite and securite possess the requisites of a safe 
blasting agent. Safety is of greater importance to us than are its bal- 
listiz effects, and in this class of explosives we have the nearest ap- 
proach to something safe for mining purposes. 

This class of explosives has been examined by numerous committees 
and commissions, has been the subject of scientific investigations, has 
strong official indorsement from those who were using it in Austria, 
Belgium, France and Germany, and it seems a fitting time for Ameri- 
can miners to také hold of the subject for the betterment of our mines. 
The powder is safe to handle, neither element will ignite by heat, flame 
or electricity. Compare that with the dangers coming from the care- 
less use of black powder. Observe the possibilities of reducing the ac- 
cident record from premature blasts. It is safe and rapid in action and 
requires a specially powerful detonator for its concussion to sufficiently 
divide the elements into their molecular state for quick decomposition 
into expansive gases. Observe how this will eliminate from our list 
accidents from picking out miss-fires. Again, the products of combus- 
tion are non-inflammable and non-poisonous, with a temperature of ex- 
plosion as low as is compatible with rapidity of action. What a 
blessed relief its introduction would afford us. 

True, it is not strictly flameless, but that should not debar it from 
favor here. That it is less liable to flame than is powder, is true, as 
also that the constituent, Common to all members of the Sprengel class 
—the nitrated ammonia—is deliquescent, and in absorbing moisture 
from the air deteriorates in quality. This may be remedied by dipp'ng 
cartridges in nitrated resiti or by keeping the two combustibles separate 
until required for use when they may be mixed in proper proportions 
and loaded. In this regard the safety explosives are all alike, as also 
is the oxidizing element. Sothat when comparing the several mem- 
bers of the group with a view to selection of the best, that one will be 
advised which has a hydrocarbon in the most decomposable form. It 
has been said by an eminent authority that ‘*‘ the Sprengel explosives 
are as far ahead of black powder as the Davy lamp surpasses the naked 
light.” It is only a question of a short time when they will receive 
universal adoption. Until we have taken every possible precaution we 
are not absolved fromh the responsibility of accidents and explosions 
arising from the various sources of fire. At present we fall short of 
fulfilling the requirements which recent valued reports of eminent 
committees have shown to be necessary for safety. We must discard 
the present explosives not possessing self-extinguishable elements, and 
substitute therefor agent8 which are free from the dangers specially at- 
tending the use of those explosives, and this can be done without the 
sacrifice of efficiency as may now be readily understood. 

I concede that there do exist places in a minethe atmosphere of which 
is positively unsafe for atiy explosive. Then the fault lies with the 
condition in which the rooms are and if there is not « possibility of 
effecting a change of method of work from pillar and room to long- 
wall, slacked lime might serve, or a vigorous watering might be re- 
sorted to, though the latter to my mind has proven a delusion and a 
snare, so far as any evidence of beneficial results isconcerned. During 
periods of rapid atmospheric depression, blasting operations should be 
conducted with the greatest caution, :f not actually suspended. Such 
a suspension is practicable if the shooting is entrusted to a skilled work- 
man. The use of central fire cartridge and a magneto-electric battery 
with safety explosives would virtually remove the item of explosion ac- 
cidents from the mine inspector's classification by leaving only one 
source of flame to endanger the mine and miners. As tending to the 
same end, I venture to commend the installation of coal cutting 
machines not only on the score of the increased economy of labor and 
power, but on the score of specializing the remaining operations in- 
volved in the removal of coal—one man having charge of the blasting 
operations only. 

These may seem drastic measures, and objections will doubtless be 
set up against them, but history repeats herself and the opposition will 
succumb to the inevitable. What has been accomplished in the instal- 
lation of nitroglycerine for rock work will be effected with nitroglycer- 
ine and Sprengel explosives for coal. A sound, practical, scientific 
progress will have been recorded when more active measures are taken 
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also to regulate the manufacture and use of all kinds and grades of per- 7 
missible explosives. We deceive ourselves when we place entire re- 
liance upon a copioussupply of ventilating air with its consequent high 
velocity, for the most markedly conspicuous feature of all extensive 
catastrophes of this nature is the fact that roads which are not haulage 
ways, and through which the air courses at only moderate velocities, 
are exempt from the effects of explosion. 

If we relax our vigilance and fail to remove every possible source of 
flame we lull our fears to rest and are apt to pay the price later. ‘‘Eter- 
nal vigilance is the price of safety”? has long been the motto of the 
mining engineer. There is no industry in which all engaged have so 
actual a mutual interest as in mining, and none in which officials, em- 
ployees and owners more co-operate, appreciating that a safe mine is a 


healthy mine and a secure investment. Mining of to-day is hardly 
more hazardous an occupation than railroading. If the accidents are 
localized by employing a restrictive energy at the point of origin of the 
fire it will become a comparatively safe pursuit. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 





THE proprietors of the Titusville (Pa.)Gas Company have ordered a 
reduction in the selling rate that is equivalent to a concession of 25 
cents per 1,000 cubic feet. Heretofore the rate has been $1.25 per 1,000 
cubic feet, with 5 per cent. off for prompt payment ; hereafter it will be 
$1, with 5 per cent. off. The Company also agrees to s'and one-half 
the expense of renewing mantles and chimneys on Welsbach lamps to 
which illuminating gas (artificial) is supplied. 





A REPRESENTATIVE of a Chester (Pa.) newspaper recently visited the 
offices and showrooms of the Delaware County Gas Company, of 
Chester, and this is what he had to say about the outfit after looking it 
over carefully : ‘‘ No brighter place is to be found in the city during 
the evening than the offices and showrooms of the Delaware County 
Gas Company, at 103 West Third street. The Company is having its 
opening this week [first week in October] for the purpose of exhibiting 
the latest patterns in gas stoves, and to show to the people the superior- 
ity of the Welsbach burner. The main showroom is brilliantly lighted 
by about 40 Welsbach lights, with various colored shades, their soft, 
white flame throwing mellow light about the room and upon the 
numerous floral decorations. The desirability of gas stoves is too well 
known to need any arguments in their favor. The Welsbach light, in 
addition to giving a better light than the incandescent electric light, is 
much cheaper. The reporter was shown some receipted bills, which 
had been paid by one of the prominent merchants of Chester. The bills 
for electric lighting for one running year amounted to $245.52, while 
the gas bill for the same amount of light and time, the Welsbach burner 
being used, was but $97.86, a clear saving of $147.66 in one year. The 
display is well worth a visit from the business men and householders of 
Chester.” The display above referred to was arranged mainly by Mr. 
J. M. Callanan, the Manager of the Company’s fuel department. 





THE Brunswick (Ga.) Light and Fuel Company was a sufferer from 
the wind and rain storm that swept certain sections of the South on the 
last day of September. We are glad to say, however, that the damage 
to its property (originally put at $20,000) was not anything near to the 
sum reported. 





LocaL advices are to the effect that the Winona (Minn.) Street Railway 
and Light Co. proposes to construct a gas works of the water gas type. 
It is further said that construction work will not be proceeded with 
until next spring ; and it is our opinion that no commencement on it 
will be made even then. 





SomE days ago 225 shares of stock in the Lincoln (Neb.) Gas Company 
were sold at auction for $6,000. 





CHAUNCEY Manv, for some time a trusted foreman in the employ of 
the New Haven (Conn.) Gas Company, died at his home in that city on 
the 3d inst. He wasin his 5ist year. 








THE St. Paul (Minn.) Pioneer Press says that articles incorporating 
the American Acetylene Company, of Minnesota, have been filed with 
the Secretary of State. The Company will have its principal offices in 
Minneapolis, and its capital stock is returned at $50,000. The incor- 
porators are Messrs. M. J. Ham, A. J. Murdock, O. E. Mille and F. D. 
Dibble, all of Minneapolis. 





THE Lamps and Gas Commission of this city. met some days ago to 





consider matters connected with the lighting of the streets, Commis- 


sioner Collis gave it as his opinion that all the arc lamps in the city 
should. be changed to the type which have been in use on Fifth 
avenue for some time back, which proposition elicited from Comptroller 
Fitch the very sensible remark that a lamp suitable for Fifth avenue 
might not be equally suitable for Cherry street or Mulberry Bend. 





‘THE Common Council, of Lawrence, Mass., have adopted a concur- 
rent resolution to the effect that the public lighting of that city shall be 
performed by the Lawrence Gas Company for a period of not less than 
five years. 





Mr. THomas H. Hintze has resigned the Superintendency of the 
Chelsea (Mass.) Gas Light Company to assume the engineering man- 
agement of the Malden and Melrose (Mass.) Company. Some years ago 
Mr. Hintze was Assistant Superintendent of the Malden Company. 





THE output of gas by the New Bedford (Mass.) Gas and Edison Light 
Company, for the twelvemonth euded June 30, 1896, amounted to 
52,199,507 cubic feet. The Company has 2,798 consumers’ meters in 
service. 





THE Lamp Department of New Haven, Conn., estimates that the cost 
of public lighting in that city for the year will amount to $83,148, over 
one-half of which ($45,000) is to be charged to electric lighting. 





THE plant of the Pintsch Compressing Company, in Pittsburgh, Pa., 
is to be located on Second avenue, near Tenth street. 





THE United Gas Improvement Company has secured the contract for 
enlarging the generating capacity of the Poughkeepsie (N. Y.) Gas 
Company. Under the agreement the contractor is to install one of its 
standard, double superheater Lowe water gas sets, of a capacity of up- 
wards of 350,000 cubic feet perday. 





THE following letter should be taken as a supplement to our item of 
last week respecting the experience of the Staunton (Va.) gas works in 
the recent severe storm in the South : 

OrFice OF SUPERINTENDENT OF GAS WORKS, 
StTaunTON, Va., Oct. 12th, 1896. 

To the Editor AMERICAN Gas LIGHT JOURNAL: No doubt you have 
read the newspaper reports of the flood which occurred here September 
29uh. The water was up to the bottom of top retorts in one bench of 
fives, and 24 feet over the top of the reservoir of our largest holder, 
which was full of gas at the time. The bottom of holder was lifted 
above the top of reservoir, and the current moved it out of place about 
2 feet. We were trying to get it back in place as the water was falling, 
and the gas caught fire, from the torches which we were using as lights, 
as soon as the water lowered to the level that permitted the gas to es- 
cape under the side that rested on the wall of the reservoir. The gas 
continued to burn until the holder was exhausted. This was what the 
newspapers reported was an explosion. We were able to recommence 
the supply of gas to the town on the 3d inst. It was the first time in 30- 
odd years that the town was without gas. Our loss will be between 
$300 and $400. Yours respectfully, J. H. Woopson, Supt. 





TueE salaries of the Trustees of the city gas works, of Hamilton, O., 
have been increased from $100 to $200 per annum. 





THE Kansas City Times says that among the mos. tasty and elabor- 
ate individual illuminations for ‘‘ Karnival Week” were those of the 
Kansas City Gas Company, at Tenth and Walnut streets. Two arches 
of 25 feet each extended along the Walnut street front, and two similar 
arches were on the Tenth street side, the two being connected by an im- 
mense double arch over 50 feet in length. Five similar arches then 
crossed the sidewalk at intervals, connecting the outer lines with the 
building. Every arch was a series of jets supporting glass globes alter- 
nating the ‘‘K. K. K.” colors, red, green and yellow. At either ex- 
tremity of the several arches were columns supporting clusters of 30 
globes each, of the three different colors, the whole presenting the ap- 
pearance of a continuous arch of tri-colored lights. The design was 
the work of Mr. Harry B. Holmes, an employee of the Company, and 
it called for the use of 1,000 gas tips and 335 globes of the different 
colors. 





Mr. WALTER MatTTraigs has been appointed Secretary of the Petalu- 
ma (Cal.) Gas Light Company. 





Mr. W. W. GILLESPIE has accepted the position of Agent in San 
Francisco for the Welsbach Light Company. Mr. Gillespie was Secre- 
tary and Manager of the San Jose (Cal.) Light and Power Company. 
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THE residents of Wenonah, a suburb of Woodbury, N. J., have pe- 
titioned the Consumers Gas Company, of Woodbury, to extend its 
pipes through their territory. 





THE Fall River (Mass.) Globe says that the improvements and exten- 
sions of the Fall River Gas Company’s plant are well under way, and 
before the 1st of January the people of the city will be enjoying $1.25 
gas. Since the Company acquired the plant owned by the Manufactur- 
ers Gas Company, all the residential portion of the latter’s clientage 
has been supplied with water gas made at the Fall River Company's 
works on Water street. This portion included all of the Company’s 
customers south of Rodman street. The mills that used the Manufac- 
turers’ product are still using it, and will continue to do so until No- 
vember or December, and possibly until spring. Coal gas is still being 
manufactured at the Fifth street works, and it is this quality of gas that 
the mills supplied by the Manufacturers Company are still using. 
Down at the Fall River works, at the foot of Anawan street, the big 
plant is being more than doubled in capacity. At the present time 
there is apparatus up to making about 800,000 cubic feet of water gas 
per day, and the additions being made will provide 1,000,000 cubic feet. 
The problem of equalizing the distribution is already being solved. A 
12-inch main is being laid in Anawan street, and will be continued 
through South Main to Borden and to Fifth street, where it will be con- 
nected with the two holders acquired from the Manufacturers Com- 
pany. Eventually the manufacture of coal gas will be discontinued 
and the mills will be supplied from the Anawan street works through 
the new main. Within a year it is quite probable that work will be be 
gun on a large holder to be located on the site of the Fifth street works. 
It will be large enough to contain the entire output of the plant for 24 
hours. It was hoped that the preliminary work of consolidation would 
have gone on rapidly enough to warrant the beginning of the new ad- 
ditions and improvements earlier in the year; but it was delayed from 
one cause or another, and the delay will in turn cause some annoyance 
to consumers during the winter. Water gas requires more air than 
coal gas to insure perfect combustion, and for that reason all the gas 
stoves and heaters and burner tips used on the Manufacturers connec- 
tions will have to be readjusted as rapidly as the gasfitters can get 
around tothem. If the work is done by an expert fitter it will prove 
more satisfactory than if it is tinkered with by a green hand. The 
amount of gas now used in the city is greater by one-third than a year 
ago and far greater than ever before in the city’s history, so the use of 
arc and incandescent electric lights has not had the effect of decreasing 
the amount of gas used. Gas stoves, gas heaters, the improved Wels- 
bach light and the increasing demand for light in the mills are, in some 
measure, the causes for the great increase in the demand for gas. As 
stated, the price will be lowered just as soon as the new apparatus is 
realy for use, and Fall River will then be obtaining gas as cheap as is 
the case in New York City. 





THE annual general meeting of the Consumers Gas Company, of To- 
ronto, Canada, will be held in the Company’s office, No. 19 Toronto 
street, at noon uf the 26th inst. 





THE Town Council, of Warren, R. I., has under consideration a peti- 
tion from the Bristol County Gas and Electric Company, under which 
the petitioner asks for the exclusive right and franchise, for a period of 
25 years, to erect and maintain poles, wires and pipes in the streets for 
the purpose of producing, selling and distributing electricity and gas, 
in accordance with the provisions of Chapter 77 of the general laws, 
which permits Councils to grant exclusive franchises for this object for 
a period not exceeding 25 years, upon payment of a tax not exceeding 
3 per cent. of the gross earnings of the Company. The Company offers 
to furnish necessary arc and incandescent lights, the former of 1,200- 
candle power and the latter of 25-candle power, to burn either all night 
or until half hour after midnight or otherwise as desired, at $70 per 
night each for the ares to burn till half hour after midnight, and $140 
per year for those to burn all night. The price named for incandes- 
cents is $17.50 for the 12:30 o’clock service, or $35 for the all-night ser- 
vice. The offer of the Company also provides for the additiun of lights 
during the continuance of the franchise, and agrees to an adjustment of 
prices every five years by arbitration. 





Mayor Moninan, of Phoenix, Arizona, insists that the franchise, 
granted in March, 1892; to the Gardiner syndicate, for the right to 
maintain general systems of piping through and over the streets of the 
city for the distribution of gas and water, shall be declared void. Tbe 
franchise provided that the syndicate should be ready to supply gas or 





water, or both, within two years from the date thereof, but no work of 
the sort stipulated has been performed up to the present time. 





Messrs. J. H. GAUTIER & Co., of Jersey City, are reconstructing the 
benchwork at the gas works maintained by the State of New Jersey at 
the Morris Plains asylum. The agreement calls for the replacing of the 
old style plan of firing with Flemming furnaces. The proprietors of 
the gas plant which supplies the towns of Saco and Biddeford, Maine, 
have also ordered two benches of 6’s to be fired under the Flemming 
plan. The new retort house of the Lebanon (Pa.) works is equipped 
with Flemming benches ; and the Perth Amboy (N. J.) Company has 
changed to the Flemming system. 





THE proprietors of the Western Gas Construction Company, of Fort 
Wayne, Ind., inform us that this year proved to be one of the busiest 
years in their history. Despite the general depression of trade the 
shops have been run never less than full time, and for the last four 
months overtime has been the rule rather than the exception. The 
Company's season opened with the securing of a contract from the Mil- 
waukee (Wis.) Company for two 1,000,000 cu. ft. sets of the Construction 
Company’s double superheater improved Lowe water gas apparatus. 
The operation of the apparatus was so satisfactory on the initial test 
that the purchasers accepted the complete installation and paid for it 
before the second set was put in use. The proprietors of the Construc- 
tion Company assert that the result at Milwaukee amply proves their 
ability to construct water gas plants up to any capacity. The water gas 
apparatus installed on the Pacific Coast, at Santa Barbara and Bakers- 
field, continues to give every: satisfaction, for the proprietors of the 
plants named say they are more than pleased with the results. Low 
grade California oils (27°), and even California distillates, are handled 
without the use of steam or other treatment in the carbureter, and the 
coke and oil used are well within the limits of the guarantees. The 
smallest apparatus ever built by the Western Gas Construction Com- - 
pany and probably as small as any other in existence, having a super- 
heater only 3 feet outside diameter, was installed for the Pomona (Cal.) 
Gas and Electric Company, and it has yielded satisfactory results on an 
output of only 5,000 to 6,000 cu. ft. per day, although the machine is 
rated toa daily capacity of about 50,000 cu. ft. Other contracts secured 
by the Company this season were aspecial setting of double superheater 
apparatus for the Middletown (N. Y.) Gas and Electric Company, which 
makes the second apparatus of this type at that point ; a double super- 
heater set for Rutherford, N. J.; a second set for Nyack, N. Y.; and a 
water gas set of the improved single superheater type for Messrs. Wm. 
Knowlton & Sons, of West Upton, Mass. Also, the reconstruction into 
double superheater setting of the water gas plant of the Fostoria (O.) 
Company. Other contracts awarded the Construction Company were : 
A set of three purifiers, 24 feet by 30 feet by by 5 feet deep, with hy- 
draulic travelling crane, and the new 20-inch valve connection of the 
Western Company’s design, for the Toledo (Ohio) Gas Light and Coke 
Company—the contract at this point also includes the iron work com- 
plete for eight benches of 9’s, with wrought iron mains, self-sealing 
mouthpieces, bridge pipes, iron roofs and windows, floors, foul main, 
etc.; and iron work for benches at Saginaw, Winona and Rochester, 
and small sets of purifiers for other points have kept the Company busy. 
The Laclede Gas Company placed an order with the Western Construc- 
tion Company for an outfit of its new system of valve connections in 
the purifying house, which the constructors hope to have in operation 
before the meeting of the American Gas Light Association. The Laclede 
Company has also placed an order with the Construction Company for 
a multitubular condenser rated to a capacity of 2,000,000 cubic feet. 
The valve trade of the Construction Company is an important 
feature of its business. The gas engine department of the Company is 
represented by a very important installation of a 130-brake horse power 
gas engine, of the Kilmarnock double-acting type, for the Lancaster 
(Ohio) Traction Company. This engine is driving a street railroad 
electric generator for 18 hours per day since the Ist of July. It is the 
first engine of its kind installedin the country, and we will likely illus- 
trate and describe it in a subsequent issue. The tests show a remark- 
able closeness of regulation under extreme variations of load, and its 
results have been so satisfactory that the Marietta (O.). Electric 
Company, after close inspection of the Lancaster example, placed 
an order for two similar engines for the new electric railway 
plant at Marietta, and these are now in process of construction. The 
Standard Oil Company also purchased a 35-horse engine and placed it 
on very severe work in the Indiana oil fields. The prospects for the 
sale of these large engines are excellent, and the officers of the Western 
Gas Construction say they are well pleased over the situation. 
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Coke versus Coal in Foundry Melting. 





At the October meeting of the Foundrymen’s 
Association, held at the Manufacturers’ Club, 
Philadelphia, on the 7th inst., one of the topics 
discussed was that named in the headline. Mr. 
Schumann asked whether it was not a fact 
that coke had been more extensively used in 
consequence of the inequalities existing in coal 
rather than the difference in cost. Mr. Outer- 
bridge replied that he did not think so. Mr. 
Schumann, giving his own experience, said 
that his Company used coke because they 
could not get good coal. They once used to 
mix their charge, using probably a quarter 
coke, until finally they used nothing but. coke, 
a condition largely due to a lack of good coal. 
Mr. Devlin believed that one of the chief 
reasons for using coke was that it was quick 
melting. He had found it possible to melt in 
35 per cent. less time than had been the case 
where the best coal mined had been used. For 
that reason alone he used coke. Mr. Whitney 
reported that his firm used coke for the same 
reason. They used coal in the bed, but coke in 
the charges. Mr. Carlton, of the Pratt & 
Whitney Company, Hartford, Conn., reported 
he had used coke for several years in part, but 
never as a general thing entirely. He had 
found that he could do better with part coal. 
He did not believe that one had any advantage 
over the other in producing good castings. He 
used coal on the bed and on all the intermediate 
charges. _Mr. Schumann said that his Com- 
pany had burned nothing but coke, both for 
the bed and all through the charges. One of 
their cupolas was 18 inches, another 48 inches 
and another 60inches diameter, and they made 
castings running from 100 to the ton to cast- 
ings of 20 tons each. They had made plates 
t-inch thick, 62 inches wide and 17 feet long, 





and the same cupolas melted the iron for cast- 
ings weighing 20 tons. 


From the 18-inch cupola they melted 4,000 


pounds, and it was charged with nothing but 
coke. With the other cupolas they also used 
coke exclusively. The efficiency of coke, aside 
from its theoretical advantages, could not, he 


thought, be denied when such results were ob- 
tained. It-was necessary, to run a large plate, 
to have very hotiron. As he had previously 
stated, they formerly used coal, and at a time 
when they had a contract for making wire 
benches, which, as was well known, were 
about 18 inches high, 14 inches wide, and were 
very thin. These benches were made from 
standard irons, and were cast ahead for the 
convenience of the machine shop. The coal 
was of such a nature that the castings could 
not be touched with the ordinary tools in the 
machine shop. He thought the fault attributa- 
ble to the pig iron men, but was afterward con- 
vinced that it was due to the coal. 








The Market for Gas Securities. 





The market for city gas shares is virtually 
featureless, unless one is willing to accept 
stagnation as a feature, in which event the mar- 
ket may be considered as nothing but feature. 
Consolidated opened to-day (Friday) at 144 to 
145, and inquiry for it was merely nominal. 
Equitable, Mutual and Standard are all a trifle 
higher in respect of the average bid price, 
while New York and East River common is 
lower, at 33 to 35. 

The Lamps and Gas Committee, of the Board 
of Aldermen, after quite a struggle to com- 
prehend the full meaning of the applications 
from two or three companies, desirous of the 
right to lay pipes through the city’s streets 
for the purpose of distributing fuel gas, have 
handed in a report. They recommend that 
the ‘‘right”’ be awarded to the projectors of 
the Consumers’ concern, whose original ap- 
plication was made last May, on the ground 
that they were the first in the field. The con 
sent of the Board of Aldermen, however, is 
held by the Corporation Counsel to virtually 
amount to nothing so far as any valid right to 
operate a Comyany under such consent is con- 
cerned. 

Brooklyn Union is steady, and the Company’s 
fives are in good demand. The feature of the 
outside market was the break in Bay State, 
which declined in Boston to 7} this morning, 
on the announcement of the appointment of 
receivers in Delaware for the Bay State Gas 
Company. Chicago gas shows no change 
from the figures of a week ago, and it is cheap 
at the market. Baltimore Consolidated is 


steady. The general situation seems to point 
to higher prices. 








Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Wau St., New Yorx Ciry. 
Oct. 19. 


«=> All communications will receive particular attention. 
{> The following quotations are based on the par value 


of $100 per share. 

N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated.......see0. eee» $35,430,000 100 144 145 
NU Sos cucnnustesubas tees 500,000 50 150 

Wd er ee save 220,000 é. - 100 : 
EKquitable........ccceee seoee 4,000,000 100 194 200 
PORES... dcvessvayen + 1,000,000 1,000 105 
“Ist Con. 5’s....... 2,800,000 1,000 114 = 
Metropolitan Bonds ....... 658,000 <6. ea ge 
Mutual.......sssccccsesseees 3,500,000 100 220 280 

“©  Bonds.........sse006 1,500,000 1,000 100 102 
Municipal Bonds...........+ 750,000 . 3 
Northern ........ ewons eves 150,000 50 79 8046 

ee BONGS siseccs cscs. 150,000 1,000 98 





New York and East River.. 5,000,000 100 83 35 
Preferred...........s0. 2,000,000 100 60 70. 
Bonds Ist 5’s.......... -» 8,500,000 1,000 100 101% 

“ 1st Con. 5’s....... 1,500,000 .. 89 90% 

Richmond Co., 8S. I......... 348,650 50 50 « 

a Bonds....... 100,000 1,000 ay © 
Standard...... aveiotbce seeee 5,000,000 100 81 83 


5,000,000 100 106 108 


Bonds, ist Mortgage, 5’s 1,500,000 1,000 10? 1)1 
UREN vcnsaseancsshsaenks 299,650 50 130 
Out-of-Town Compunies. 
Brooklyn Union .........+++ 15,000,000 100 88 92 
sg ** Bonds (5’s) 15 000,000 1,000 105 105% 
Ny: PARR iiss das died. 5,000,000 50 84 8% 
* Income Bondas,.... 2,000,000 1,000 27 80 
Boston United Gas Co.-- 
istSeries 8. F. Trust.... 7,000,000 1,000 76 73 
on: * ** . .. 8,000,000 1,000 €0 65 
Buffaio Mutual............. 750,000 100 125 
a Bonds....... 200,000 1,000 9% 100 
Central, San Francisco..... 2,000,000 al 95 
Chicago Gas Co.........0006 25,000,000 100 5944 «(60 
Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 1,000 94 9414 
WR ois cncckes ove cect 1,069,000 * ee 
ist Mortgage.......... +» 1,085,000 3 oh 96 
Consumers, Jersey City.... 2,000,000 100 60 75 


” BOWGS. occsccces 600,000 1,000 97 ~=©101 
Cincinnati G. & C.Co....... 7,000,000 100 19634 198% 
Consumers, Toronto........ 1,600,000 50 1844 187 
Capital, Sacramento........ 500,000 50 ae 30 

Bonds (6’s)....... seee 150,000 1,000 ‘ 
Consolidated, Baltimore.... 1,000,000 100 6234 
Mortgage, 6’s.......... . 3,600,000 < 107 =—s_:« 107% 
Chesapeake, ist 6’s..... 1,000,000 a ee 
Equitable, 1st 6’s. ...... 910,000 
Consolidated, Ist 5’s.... 1,490,000 bg ae 
BEND. cisicca snes scucacnans 4,000,000 “x 82 33 
* sn ROME ss cccswcs 4,312,000 oe se 82 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 1,000 ae 101 
Fort Wayne ........ ec + 2,000,000 vi 78 83 

“2 | rs 2,000,000 és 82 85 
APIO NG csscsccasscnes este 750,000 25 “ie 14 
Indianapolis...... ........ -s+ 2,000,000 wi 120 =:180 

nae, B68 .cc . 2,650,000 99144 1014 
JOTHOy CI odes ceccccs mene 750,000 20 180 
Lafayette Gas Co., Ind..... 1,000,000 100 80 85 

BOGS <05.00%5 edeccece +» 1,000,000 1,000 80 85 
Louisville.......s000. re 2,570,000 50 55 
Laclede, St. Louis......... . 7,500,000 100 2416 

ol | ee eee . — 2,500,000 100 28 80 

DEE ce annten evciadeis - 9,084,400 1,000 92% 
Erttio Pals. N.Y vcacecscces 50,000 100 100 

MODEIAR 56 owas Bhs ce cee 25,000 bs 100 
Montreal, Canada..... sesee 2,000,000 100 
Newark,N, J.,GasCo....... 1,000,000 93 98 

BOI, OS kciisdccccceses 4,000,000 128 
New Haven.....ccesceseeees 1,000,000 25 ae 
Oakland: Calisecs. sc. eeeee 2,000,000 52 5314 

bi OUGB is 0c sissens 750,000 ‘ie 
Peoples Gas Lt. & Coke Co., 

Chicago, ist Mortgage....  20,100,00 1,000 < 108 

2d ” .... 2,500,000 1,000 104 105 

Peoples, Jersey City...... a 500,000 50 - 1%5 

PRIOR. Sie Missicpensetexe.” Shetade 25 99 102 

Rochester Gas & Elec. Co.. 2,150,000 50 ‘ee mo 

PPGTOTOGG ssc ccoveccccss 2,150,000 50 88 ie 

Consolidated 5’s........ 2,000,000 a 90 
San Francisco, Cal. ....... - 10.000,000 100 ty 9334 
St. Paul Gas Light Co...... 1,500,000 100 6744 «(70 

ist Mortgage, 6’s........ 650,000 ‘A 84 87 

Extension, 6’s.......... ‘ 600,000 ie : ae 

General Mortgage, 5’s . 2,400,000 ‘ 88 90 
i Re ee 500.000 .) “s ws 
Washington, D. C....... seee 2,000,000 2 250 
Western, Milwaukee........ 4,000,000 - 100 CO 63 

Bonds, 5’s..... eieeeae see 8,556,000 : 88 91 
Wilmington, Del............ 500,000 50 46180 )~— 1828 
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Maryland Meter and Manufacturing Co., Baltimore, Md. 638 

William M. Crane & Co., New York City.............408. 621 

Keystone Meter Co., Royersford, Pa.........00....seeeees 616 

A. Weiskittel & Son, Baltimore, Md..... pdbuddduduade: sac 620 

CHINA GAS KILNS. 

William M. Crane & Co., New York City........ee0..--0. 621 
GASHOLDER PAINT. 

New York Marine Paint Co., Poughkeepsie, N.Y......... 626 
GASHOLDER TANKS. 

J. P. Whittier, Brookiyt, N. Voccccccccccccsscccccsccece. G88 





GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md..........-..00+- 633 
Contjnental Iron Works, Brooklyn, N. Y.........s+s0e0+- 634 
Deily & Fowler, Philadelphia, Pa..............---ee00---- 636 
Davis & Farnum Mfg. Co.,Waltham, Mass,..........+.--- 632 
Kerr Murray Mfg. Co., Fort Wayne, Ind...........+s+++0s 632 
Stacey Mfg. Co., Cincinnati, Ohi0. .......0ceeeeeceeceeees 635 
R. D. Wood & Co., Philadelphia, Pa.........5.---eseeeees 634 
BOOKS, ETC. 
Scientific BoOOkS.....cccccccccccccccccccs Sauda danausadsaes 636 
Field's Amalysis........cccccccccccccccccccccccscesceccess 628 
Digest of Gas CaseB.......cececececececccvececcsscecsecees 629 
Directory of Gas Companies.........ccseceeeseeceeeeeee: 337 
Practical Photometry .......c..-scccccccccccccccccccccccs 630 
Coal Tar Genealogical Tree.........0..-..cececeeeeeeeeees €28 
Management of Smiall Gas Works.............eeeeeeeeeeee 622 
Handl ook on Gas Engines ......cceceesecscevescceneeeees 637 
Gas Flow Computers ..........+ dédsdduduaquacdeduadsaeds 620 
Hughes? “* Gas Works”’.....ccccccccsccccseccccccccccc cece 620 








ENGAGEMENT DESIRED. 


Gas Engineer, wishing change of location, would like en- 
gagement as Agent, Manager or Superintendent, 
Address ‘* J.,”” 


11:4-tf Care this Journal. 








WANTED, 


Position as Superintendent of Gas 
Works, 


by a capable, energetic and economical manager. Over five 

years with present Company. Good reasons for desiring a 

change. Address 
1102-tf 





“HH. G. E.,” care this Journal. 








Position Desired 


As Superintendent of Gas Works or 
Gas and Electric Light Works, 


By a man 34 years of age. Sixteen years’ experience in the 
manufacture and distribution of Coal Gas as Supt., and four 
years in the Electric line. Thoroughly competent to take 
charge of any plant, separately or combined. A practical 
mechanic, and understands the erection of gas plants and 
everything pertaining to the business. Not afraid of work. 
Salary no object until ability is proven. Best of references. 
1102-tf ddress * M. E. J.,”’ care this Journal. 








Hor Sale. 
A Small Gas and Electric Light Plant, 


in a Soutkern city of 3,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1097-t£ Fort Wayne, Ind. 













NO EXTRA LABOR OR 
OPERATING EX- 








Special Trays for iron Sponge or Oxide of iron. 
CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable, Most Easily Repaired. 








306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Circulars. 
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THE ANDERSON & 








atent Cutter 
arrying Link 






For Cutting Cast, Wrought Patent Lava Gas Tips. 





Made in all siz ES @ a m& Iron, Gas & Water Pipes. 
stilt ee a Ah, WM. ANDERSON, UNIFORMITY ' 
ABD 425 Meridian Street, : GUARANTEED. 4 


Will cut from 2 in. to 24 in. 


) Pipe Cutting Tool 


East Boston, Mass.. or 


WALDO BROS., 


88 Water Street, Boston, Mass. 


the Pioneer Vertical Water-Tube Boiler of the World !~ 
THE HAZELTON OR PORCUPINE BOILER, 


After Sixteen Years of Active Service in all the Principal Industries 
this Boiler has Proven Itself Superior to all Others in Economy o: 
Fuel, Durability, Safety and General Efficiency. 


NO EXPLOSIONS OR ACCIDENTS OF ANY K.ND. 


I) ALL SIZES 
AND SHAPES. 


"M. STEWARD MFG. CO., 


* CHATTANOOGA. TENN. 














BRISTOL’S 
RECORDING 


PRESSURE 
GAUGE. 


For continuous 
records of 


+. aan Street 
{fa Gas Pressure 


Simple in Con- 
struction, Accur- 
ate in Operation, 

Low in Price. 


Fully Guaranteed. Send 
for Circulars. 


The Bristol Go., 


Waterbury, Conn. 
















Correspondence Solicited, 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


seg Kew York —— | Office, ZIG E. 13th St., N.Y., U.S.A. 









































For Welshach Lights ~ 
COKE CARS for Gas Works, ARE THE P 
TIP CARS for Carrying Ashes, BEST IN THE WORLD. 
CHARGING CARS for Bringing Coal aii, 
from the Storage Bins to Boiler Get Catalog 
Room and Retort Houses. and Discounts. 
a 
INDUSTRIAL RAILWAYS : 
Specially designed for handling material The MICA MFG. 00. 
in and around — aii 
casmiths, 














— | Gas Works, Coal Yards, Factories, Etc, Bi! scar alee and RR cate 
45 BROA DWAY, i: ma NEW YORK. Etched Chimneys to N.Y. City. . 


rder 











3 OSC EC OS GCOS OSS OS OBO GOOD HOES 05OO8809OF58089O9HCGS9OOHEOOSSHOSHHHOECOOOS 


‘cntatesr IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 
or luw pressure in the supply. 
WELSBACH LIGHTS are fully controlled, and the governors soon pay for themselves by preventing the breaking o7 
mantles and chimneys. Thousands are already in use. Orders may be given to the Welsbach Co., or sent to ourselves. 


THE WILDER MANFG. CO., ” - 818 Cherry St., PHILADELPHIA. 
eocccccccccccccsncccccccccoccccccccecccccc;cccceccceoccecoceooocecece 


WIESTER & CO., 17 & 19 New Montgomery St., San Francisco, Cal., 
PACIFIC COAST AGENTS FOR THE KEYSTONE METER CoO. 











FO al iad a 


GAS Meters ald All Apparatas for Measuring and Testing Gas, 


REPAIRING, ALL KINDS OF METERS, PROMPTLY, AND SATISFACTION GUARANTEED. 


Other “‘Wgencies and Showrooms: 


New York, New Jersey & Connecticut, | Western, Main Office: 
THE BARTLETT LAMP MFG. GOMPANY, CAHILL, SWIFT & CO., 


66 W. Broadway, N. Y. Gity. | 121-207 S. 7th St., St. houis, Mo, | RROYERSFORD, PA. 
eee AFull Stock eee All Sizeson Hand eee At these Points eee 
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The Gas Exposition. 
THE GAS INDUSTRIES COMPANY, INCORPORATED, 


Offices, 280 Broadway, New York City. 


Tobe Held at MADISON SQUARE GARDEN, NEW YORK, 


Two Weeks, Beginning January 25, 1897. 




















OFFICERS : 
President, PROF. CHARLES F. CHANDLER. 


Vice Presidents, THOMAS F. ROWLAND, EMERSON MeMILLIN, WALTER WOOD, THOMAS DOLAN, WM. R. BEAL, 
GEN. ANDREW HICKENLOOPER. 


L. J. MONTGOMERY, Seeretary. 


EXECUTIVE COMMITTEE :- 
EMERSON MecMILLIN. COL. W. E. BARROWS. WM. H. BRADLEY. 


E. C. BROWN, Managing Director. GEORGE W. DOANE, Treasurer. 


E. C. BROWN, Chairman. WALTON CLARK. 


DIRECTORS -: 


Walton Clark, GN ee Gen. James H. a, oe ame Albion L. Page, New York. 


Dr. Robert Amory, Boston. | 
Thomas Dolan, Philadelphia. John Kean, Elizabeth, N. J. Thomas F. Rowland, New York. 
| 
| 
| 


Hon. Calvin 8. Brice, New York. 
Gov. Asa 8. Bushneli, Columbus, O. 
Wm. R. Beal, New York. 

Col. W. E. Barrows, Gloucester, N. J. 
Wm. H. Bradley, New York. 

E. C. Brown, New York. 

Prof. Charles F. Chandler, New York. 


G. W. Doane, New York. Emerson MeMillin, New York. Frank Tilford, New York. 

H. E. Gawtry, New York. Edm’d H. McCullough, Philadelphia. Prof. R. H. Thurston, Ithaca, N. Y. 
E. P. Gleason, New York. Dr. Henry Morton, oboken, N. J. Eugene Vanderpool, Newark, N. J. 
Alexander C. Humphreys, New York. Prof. T. . Mendenhall, Worcester, Mass. Capt. Wm, H. White, New York. 
Gen. Andrew Hickenlooper, Cincinnati. Martin Maloney, Philadel phia. Dr. Wm. H. Wahl, Philadelphia. 


Charles E. Judson, Chicago. Wm. J. Murphy, Minneapolis. Walter Wood, Philadelphia. 


The Gas Association, have Appointed the Following Representatives : 


J. A. BRITTON, IRVIN BUTTERWORTH, GEO. T. THOMPSON, 
Pacific Coast Gas Asso. Ohio Gas Light Asso. Western Gas Asso. 


W. M. EATON, 
Michigan Gas Asso. 





PROSPECTUS. 


HE obj: ct of the Gas Exposition is to bring together a collection of gas apparatus and appliances of every 
description, for the two-fold purpose of affording the general public and the gas engineer an opportunity to 
study the developments that have taken place in the gas industry during recent years. In submitting the plan of 
the Exposition to those who may feel an interest in the project, the management would call the attention of manu- 
facturers of supplies of every description, entering into the manufacture of gas, to the great benefits which similar 
affairs have conferred on the industries of Grea‘ Britain, Germany and France, in which countries the exhibitions 
of gas appliances are held with recurring frequency. The creation of a healthy public sentiment in favor of gas is 


one of the first aims of large numbers of foreign gas companies. 


~MADISON SQUARE GARDEN. 


In the selection of New York for the inauguration of an enterprise 
of this character, it is believed that no mistake has been made. In 
this city the Madison Square Garden is looked upon as one of the 
great show places of the metropolis ; it contains within its walls the 
requisite space for the proper display of an almost unlimited amount 


be put forth that ingenuity can devise to thoroughly advertise the 
exposition, and create a desire in the minds of the public to come to 
the show ; and once within its portals the dazzling brilliancy there 
abounding, coupled with the many attractive and instructive ex- 
hibits, will cause the visitor to wish to come again. 


of product, without which an affair of this kind cannot hope for the 
stamp of public approval—hence the selection of this great building 
for the inauguration of the gas industries exposition during the two 
weeks beginning January 25, 1897. 

The greater New York contains a resident population of 3,000,000 
people. Within a radius of 50 miles of Madison Square Garden live 
4,500,000 people; reliable statistics show that an average of fully 100,000 
strangers visit New York every day in the year. Thus it will be 
seen that the gas exposition will draw from a population of fully 
6,0uU,000. In this connection it may be stated that every effort will 





It is expected that cooking demonstrations will be a feature of the 
exposition. The lecture and concert hall, situated conveniently near 
the great amphitheater, in which the exposition is to take place, 
affords seating room for 1,200 to 1,400 people. The most experienced 
and talented ladies obtainable will be selected for this feature of the 
affair, which must prove one of the show’s greatest attractions ; not 
only for the housewives who may be attracted to it, but for gas man- 
agers, who will thus have an opportunity to study the advantages 
these gas cooking demonstrations offer as one of the means at hand 
for the education of people in the uses of gas. 





APPLICATIONS FOR SPACE MUST BE MADE BEFORE OCTOBER (5th, 1896. 
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FRED. BREDEL, C.E. 


Coal and Water Gas Plants, 


OWN SYSTEM. 





Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 











Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


Ivo. 118 Farwvell Awenue, - - Milwaukee, W118. 








AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


Owns, Operates, Buys and Leases Gas Works. 





‘ REL : 


ALSO UNDERTAKES ALL KINDS OF CONSTRUCTION WORK. 


Especially the Installation or Extension of Plants for the Manufac- 
ture of Gas from Caking Coal. 
The attention of Gas Managers is particularly called to the many improve- 


ments in this method of manufacture instituted during the past fifteen years, and 
the extremely low cost at present of Coal Gas. 





CORRESPONDENCE RESPECTFULLY SOLICITED. Address 





GEO. G. RAMSDEIL.I,, Gen’l Mangr. 
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INJUNCTION ISSUED AGAINST INFRINGERS. 


On September 23d the United States Circuit Court for the Southern 
District of New York granted an injunction restraining and enjoining the 


further infringement of our Welsbach patent. READ IT. 


UNITED STATES Circuit Court, 
Southern District of New York. 











i WELSBACH LIGHT COMPANY, 

4 VS. bis EQuiry, 

. A. LIEBES. 

‘ The President of the United States, 

: To A. LizBeEs, and his servants, agents, attorneys and workmen, GREETING: 


WHEREAS, It has been represented to us in our Circuit Court of the United States 
for the Second Circuit and Southern District of New York, that Letters Patent of the 
United States No. 438,125, were issued in due form of law on the 7th day of October, 1890, 
to Carl Auer von Welsbach, assignor of the complainant, then known as “Welsbach Incan- 





descent Gas Light Company of New Jersey,” and that the complainant herein is the owner 
of said Letters Patent, and that you, the said A. Liebes, have infringed the rights secured by 
the aforesaid Letters Patent, by making, using and selling to others to be used, incandescent 
devices for gas burners, embodying and containing the invention and improvements described 
and claimed in said Letters Patent No 438,125. 

Now, THEREFORE, We do strictly command and enjoin you, the said A. Liebes, and 
your attorneys, agents, servants and workmen, under the penalties which may fall upon you 
in case of disobedience, that you forthwith and forever desist from directly or indirectly mak- 
ing, or causing to be made, delivering, vending, or causing to be sold, offering for sale, using, 
or causing to be used in any manner, any incandescent devices for gas burners, like, or similar 
to those which you have heretofore made, used or sold, containing or embodying the invention 
and improvements described in said Letters Patent No. 438,125,and claimed in the claim 
thereof, and from counterfeiting or imitating the said invention or improvements or any part 
or parts thereof, and from in any manner or way whatsoever, violating or infringing the said 
Letters Patent No. 438,125 and the claim thereof, and from doing, or ¢ausing to be done, any 
other act or thing whatsoever in infringement of the said Letters Patent No. 438,125. 

WItTNEss, The Honorable Melville W. Fuller, Chief Justice of the United States, at the 
City of New York, in the Southern District of New York, this twenty-fourth day of Septem- 


ber, A. D., 1896. 
(SEAL) JOHN A. SHIELDS, Clerk. 
(Endorsed) U. S. Circuit Court, Southern District of New York, in Equity.—Welsbach Light Company vs. A. Liebes, 
Injunction. 
A Copy of a Writ of Injunction this day issued out of my office, JOHN A. SHIELDS, Clerk. 


We shall proceed against all infringers; manufacturers, dealers and 
users being equally liable to injunction and damages. The decree of the 
court awarding the injunction also awards profits and damages. Do not 
be misled or deceived by guarantees offered by infringers, as such guaran- 
tees will not protect you against suit, injunction and damages. For your 
own protection see that you get the genuine Welsbach light. All other in- 
candescent gas lights are infringements. 


WELSBACH LIGHT COMPANY. 








« 
we 
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FIRE KiNG GAs HEATERS 


Fire Kings are the best finished, best 
constructed and most economical Gas Heat- 
ing Stoves made. The accompanying cut 
shows our New Low Priced Gas Radiator, 
which is made in several sizes. 

We make a full line of Round and 
Square Gas Heaters, Gas Grates, Gas 
Logs, etc., etc. 

Get our Catalogue and 
prices, and order samples of 
our goods, and you will 
handle no other. 


A. WEISKITTEL & SON, Baltimore and New Youth, tarsest Hanstactarers of 
































| A CONVENIENT 
d 66 19 
HUGHES’ “GAS WORKS,” BINDER for the JOURNAL 
; 2 , : STRONG. 
Their Construction and Arrangement, | DURABLE. 
_ LIGHT. 
And the Manufacture and Distribution of Coal Gas. SIMPLE 
CHEAP. 
Originally written by SAMUEL HUGHES, C.E. Jaaoneie 
Rewritten and Much Enlarged by WILLIAM RICHARDS, C.E. ‘ aah 
Eighth Edition, Revised, with Notices of Recent Improvements. Price, $1.65. A.M. Callender 
& Co., 
A. M. CALLENDER & CO., No. 32 Pine Street, N. Y. City. ™ goal 
. Y. City. 














Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 


roe COMPUTER. op ‘2. When the required discharge and the length of pipe are given, the diameter corresponding to 
* any pressure is at once seen. 
e : 3. When the required discharge and the length of pipe are given, the pressure corresponding to 


any diameter is at once found. 


4. Any suitable combination of the different factors of any problem, under all possible condi- 
tions, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $5.00, per Registered Mail. pi 
For sale by . 


A. M. CALLENDER & CO,, 32 Pine St., N. ¥. City. 
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“a ee GAS STOVES 


(poet Orete, al ES GI I~ | rm\ “ATS ~ 
4 


For Heating and Cooking, 
ARE ABSOLUTELY PERFECT. 





60 Styles of Heaters. 
T8 Styles of Gookers. 


Se ee dll 





This cut illustrates the new line of Radiators. Three 
Sizes. Two Styles of Finish. 





LOW PRICED. VERY HANDSOME. 








Wruoite for Catalog- 


GEORGE M. CLARK & COMPANY, Makers, CHICAGO. 


T _ “VULCAN” GAS HEATERS 
And Appliances 


For the coming season will embrace a greater variety than ever and include a 














number of Heaters entirely new in design and construction. 
See our new Catalogue and write for Discounts before placing your order. 


We make a specialty of supplying Independent 
and Hose Cocks. 
Also, full line of Fittings and Gas Stove Tubing. 


Waffle Irons, Cake Griddles, 
Hot Closets, Ovens, Candy Stoves, 
Water Heaters, etc., etc. 











RRR 


——— 
Sn Mm Mm i Nl M 2S 


‘ e) sl #8 
(i | | 
Keep Our Catalogue on File. ‘ “4 


WM. M. CRANE & CO., 838 Broadway, New York. 


Factory, 447 to 453 West Fourteenth Street. 





Design Patented. 
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CHAS. M. JARVIS. Prest. & Chief Engineer. BURR K. FIELD, Vice-President. GEO. H. SAGE, Secretary. 


FRANK L. WILCOX, Treasurer. 


=BERLIN IRON BRIDGE CO. 


Iron and Steel 


I 


Engineers, Architects, and Builders of 
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The above illustration is taken direct from a photograph, and is an interior view in a Store Room designed and built by us for our own use 


at East Berlin. The construction particularly commends itself on account of the large amount of side 


for storage purposes, the light being introduced entirely from the roof, no side windows 


being used, thus allowing all the wall space for storage. 








Write for Illustrated Catalogue. 
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wall space applicable 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 








ALeEx. C. HUMPHREYS, M.E., 
MANHATTAN LIFE BUILDING, 
(64 BRoaDwaYr,) 

NEW YORK. 


CABLE ADDRESS, 
LONDON & NEW YORK, 
ae 
HUMGLAS."' 


HUMPHREYS &€ GLASGOw, 


CONTRACTING AND GONSULTING 


GAS ENGINEERS. 


WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 


ARTHUR G. GLASGOW, M.E., 
9 VICTORIA ST., 
LONDON, S. W., 

ENGLAND. 


Ball 


ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 








THE MANAGEMENT OF SMALL GAS 


By CC. Jd. R. HUMPHREYS. 


Frice $1. 


A. M. CALLENDER & C 


WORKS. | 


0., No. 32 Pine Street New York. 
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3 _ (Copyrighted, 1894, by the AMERICAN METER Co. 


- AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
_ SAN FRANCISCO. 








PUBLIC LIGHTING TABLE. 





NOVEMBER, i{896. 
F Fable No. 2. 
Table No. 1. | NEW YORK 
FOLLOWING THE CITY. 

MOON. AL Nieut 
LIGHTING. 





| eae 


| Extin- 
|} guish. 


Day or WEEK. 


Extinguish.| Light. 


oe 
tis} 
i-< 
= 





20 PM 
20 
20 
20 NM 
20 
20 
20 
20 
.00 
.00 
(10.10 
(11.10 
12.10 
Sat. | 1.10 
Sun. | 2.10 
Mon. |16) 3.10 
Tue. 17) 4.10 
Wed. No I. 
Thu. 
Fri. | 
Sat. |21| 6.10 Pm 
San. [22] 5. 7.10 
Mon. |23) 5. 8.10 
Tue. |24| 5. 9.10 6.00 
Wed. |25) 5. 10 20 6.00 
Thu. |5 5. 11.30 : 6.10 
Fri. (27) 5.10 1Q/12.40 am) 6.10 
Sat. /28] 5. 1.50 1} 4.2 6.10 
Sun. |29) 5. 3.00 ‘|| 4. 6.10 
Mon. |30) 5.0! 6.1 


Sun. | 
Mon. 
Tue. | 
Wed. 
Thu. 
Fri. 
Sat. 
Sun. 
Mon. 
Tue. | 
Wed. | 
Thu. 
Fri. 


moomwwy | Date. 


SD 2 OV OV OV Sr Ot Or Or Or 








Cle WWE OO 


a ool ol oho ot ot ot ol ot ot ol ot ala aaa aa 
WW ONWNWWMIWWWWWWWrRR PPP 





6.00 
6.00 


Korororarwrnrcrecoecoeocecoocos ) 














TOTAL HOURS LIGHTING 
DURING 1896. 





By Table No. 1. By Table No. 2. 

Hrs.Min. Hrs.Min. 

January ....220.40 | January. ...423.20 
February. ..207.00 | February. ..367 <0 
193.00 | March... ..355.35 

174.10 | April......298.50 

164.00 | May .......264.50 

142.10 | June...... 234.25 

July... ....243.45 
50 | August .... 280.25 
September ..163. September. .32 1.15 
October... .193.10 ' Gcetober .. ..374.30 



































November.. 207 
December. . 237.30 


Total, yr. .2194.40 


November . 
December. 





401.40 


.433.45 


Total, yr...4000.00 
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P, H. & F. M. ROOTS Co., 


Connersville, Ind. 




















GAS EXHAUSTERS. = BYE-PASS VALVES. 
AUTOMATIC GAS GOVERNORS. 
GAS VALVES. | PIPE FITTINGS. 











New Design This Design 
of is Used 
Direct for all 
Connected Exhausters 
Engine from 
and No. 7 
Exhauster to 
on Same No. 10, 
Bedplate. inclusive. 














Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M. ROOTS CoO., 


Connersville, Indiana. 
New York Office, 109 Liberty Street, J. B. STEWART, Manager. 
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THE UNITED 
GAS IMPROVEMENT CO., 


DREXEL BUILDING, PHILA., PA. 
































Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





THE STANDARD LOWE WATER GAS APPARATUS. 








Standard ‘‘ Double Superheater”” Lowe Apparatus, designed for the use of Naphtha, Crude Oii, or “‘Distillates.” 








BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 








PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS 
CONSTRUCTION CO., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 
Water Gas Apparatus... 


Improved Double Superheater Settings, 
Improved Single Superheater Settings, 
Special Designs for Small Works. 


Our — is designed to use any grades of Oils or Naphthas, Gas House or 
Oven Coke, or Anthracite-Coal. Results are Guaranteed. 


Coal Gas Apparatus... 


Agents | For FRED. BREDEL—Washers and Purifying System, Mouthpieces and Bench Castings. 





Build For CEO. SHEPARD PACE’S SONS—Walker Ammonia Concentrators and Sulphate Stills, 
ullders Walker Patent Mouthpieces. 


Manufacturers of THE WESTERN GAS VALVE, all Iron, Double. Gate, 4 to 36 Inch. 


Purifiers, Condensers, Scrubbers, Street Main Specials, Iron Roofs, Iron Floors, Oxide Elevators and Conveyer Machinery. 





Wew York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


ms NEW YORK MARINE PAINT CO, 
LUDLOW VALVE MFG. 60, Stocesso=s to TRACE # =ADDEN. 


lh 








MANUFACTURERS OF 


bebe 
H He 


al 
VALVES, | @ lb 


Double and Single Gate, 4 in. to 72 in., outside and = [ | 
inside Screws. Indicator, etc., for Gas, —— UFACTURE ERS 0 


Water, Steam, Oil and Ammonia. y 
PECULIARLY ADAPTED 
PAIN Tesi "Holders 


And all Ironwork about Gas Works. ; 
POU CHR EE Psiks, N. Y. 


CHAPMAN VALVE MANUFACTURING 60,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Fit. 


Also, Cate Fire Hydrants with and witnout Independen 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass, ‘Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Lonis Office, L M. Rumsey Mfg. Co.. 810 North Second St 
ALSO, 


, | CASHOLDER TANKS AND |The Gas Engineer's 
, Ch alyes, : ; 
Meee ae ae Meant tre tydans, ” (GAS WORKS MASONRY COMPLETE | Laboratory Handbook. 


Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.I.C. 








SRP aes 




















SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 

















OFFICE AND WORKS: Pri 25 
038 to 954 River St. & 67 to 83 Vall Av. J. P. WHITTIER, rice, $2.50. 
TROY NY. — 70 Rush St., Near Division Ave.. Brooklyn, N. ¥.| A. M. CALLENDER & CO., 32 Pine Street N. Y. City 
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NATIONAL GASax WATER Go., 
218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Plians and Estimates Upon Application. 





IRWIN REW, President and Treasurer. 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





“TRON SPONGE.” 


Saves money, saves labor, and is the most efficient purifying material eyer offered as a 
substitute for lime. We guarantee a large saving, both in cost of material and labor. 





AUTOMATIC 
GOVERNOR. 


OVER FOUR HUNDRED NOW IN USE! 
WILL PAY FOR ITSELF WITHIN A YEAR! 


NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION! 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





STEAM JET 
EXHAUSTER. little space ; 


10 to 15 per cent. 


Designed particularly for small works. Combines Exhaust Tube, Steam Governer, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. 
uses very little steam; saves formation of carbon in retorts; increases yield 
No works too small to use them profitably. . 


Occupies but 





Prices given on all our specialties, deiivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 








Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00. 


A. M. CALLENDER & CO., 
32 Pine Street, N. Y. City. 








BOOKS. 


DISTILLATION OF COAL TAR AN 
‘AMMONIACAL LIQUOR. 
By Groreze Lunes. ‘Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND OANNELS. 

By Davm A, Granam. 8vo., Cloth. Price $3. 


Orders for these books may be sent to this office. 


Ae Me CALGL.ENDER & COe, 
Ping 82,. N. Y. Orry 








DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. Itis now 
used by the largest gas companies in the West. 


Full information, with references to many users, and prices 
delivered in any locality, furnished on application to 


H.W. Douglas (°ctscompeny) Ann Arbor, Mich. 





IRON MASS 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 

















Farson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN 


BOILERS, 


AND FOR BURNING BREEZI 


OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


FOR UTILIZING OOAL TAR AS FUEL, 


PARSON’S AIR JET TUBE CLEANER. 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to anv responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


H. E. PARSON, Svot.. 621 Broadway, N. Y. 
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F. SEAVERNS 


gAMES D. PERKINS. PERKINS reve CcoO.,, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shipments from New Work, Philadelphia. Baltimore and Norfolk. 


BERWIND-WHITE COAL MINING COMPANY'S 














Qeean Westmoreland Gas Coal. . 


Offices : 


Washington Building, New York. 
Betz Building, Philadelphia. 


 S$TRIGTLY High Grade..... 





Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








FIELDS ANALYSIS 


E"or the wear 189050. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the } 
Twenty-seventh Year of Publication. Compiled and Arranged by 


JOHN W. FIELD. Sec. & Gen. Manev. of The Gas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A.M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 








Goal Tar Genealogical Tree 





MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number «f copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO. - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 





GAS COALS. 





The Despard Gas Coal Co.,| 


MINERS AND SHIPPERS OF 


DESPARD GAS COAL, 


AND MANUFACTURERS OF 


COrF: EE. 


Clarksburgh, Harrison Co., West Va. 
- Locust Point, Baltimore, Md. 
44 South Street, Baltin-ore, Md. 


BANGS & HORTON 
60 CongressSt., Boston. 


MINES, - = 
WHARVES, = = 
OFFICE, = - = 


ROUSSEL & HICKS, 


t AGENTS, } 
71 Broudway, N. Y. 





KELLER ADJUSTABLE 
COKE CRUSHER. 


ee. Simple, Durable. Will 
rush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co, 
Columbus, Ind. 
Correspondence Soiicited. 














The Gas Engineer’s 
Laboratory Handbook. | 


By JOHN HORNBY, F.1.C. Price, $2.50. 


A. M. CALLENDER & CO., 32 Pine Sr., N. Y. Crry 








GREENOUGH’S 


“DIGEST OF GAS CASES.” 


Price, $5.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound, Orders may be sent tc 


Ae M. CALLENDER & CO., 32 Pine St., Noi 





— Pek -— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ="<Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office: 

Room 720, Reading Terminal Building, Phila., Pa. 
Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 








EpMuUND H. McCuLLouaga, Prest. CuHas. F. GODSHALL, Treas. H. C. ADAMS, 


THE WESTMORELAND COAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
“WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Cmpany its well-known 
Coal has been largely used by the Gas Companies of **2w England and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL Co. 


OHIO CRUDE OIL, 


388 to 41 Degrees Gravity. 














Toledo, O., and Pittsbureaeh, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 





GAS OIL. 


26 Broadway, New York City 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICB. 





Established 1868. Incorporated 1890. 
Cuas. E. GREGORY, 4 Ramee Sek. V.-Prest. & Treas. 


J.H Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


so a_— 


MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


26a____ 


Cround Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 


2=ea__ 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 

















Established 1854. Incorporated 1869. 


LACLEDE | 
Fire Brick Manufg. Co., 


CAS RETORTS . 
Manufacturers of ¢ FIRE BRICK . 


RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half-Depth 
Regenerative Furnaces for Benches of 3's, 7’s, 8’s or 9's 
erected complete. 


a of the Coze System of Inclined Retorts. 


bt ’ Pine St., St. Louis, Mo. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





The Mitchell Half-Depth Regenerativa Furnace. 


ADAM WEBER, 


Proprietor, 


Manhattan Fire Brick and Enameled 


Clay Retort Works 


Works, Weber, N. J. 
Office, 683 East 15th St., New York. 








Furnaces 


AND 


Standard Fire Brick and Gas Retorts, 


Modern Recuperative 











WVL7?. 






SAIN SAUS-A. 


Fire Brick 
AND 


Cray RETORTS#: 

















Works, 
LOOEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg., Wood & Water Sts. 
PITTSBURGH, PA, P. 0. Box 373. 


BSuccessor to WiIitTttIAM GARON AER & Son. 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


EXCELSIOR FIRE BRICK & CLAY 


RETORT WORKS 


WORKS, Perth Amboy, N.J. 


OFFICE, 418 to 422 East 23d St'N. Y | 


Clay Gas Ketorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT. 


A Vement of great value for patching retorts, pure ¥" mouth- 
pieces, making up all bench-work joints, lining b furnaces 
and cpolas. This cement is mixed ready for use. “OO 
and thorough in its work. Fully warranted to stick. 


PRICE LIST. 
In Casks, 400 to 800 pounds, at : cents per, pound. 
oe 








In Kegs, 100 to 200 
In Kegs less than 100 * Pe ere 


Cc. L. GHROULD & CO., 


N. 3d & Prospect Avs., Mt. Vernon, N.We 
Western Agent, H. T. GEROULD, Centralia, Tis. | 





Parker-Russell 
‘Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo, 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK WKS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


‘Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 











We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 


Taco. J. Smita, Prest. 
A. LAMBLA, Vice-Prest. and Supt. , 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 





mney Tops. Baker Oven Tiles 12x 12x32 
and 10x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 





Sole Agents for New England States. _ 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
A. M. GALLENDER & CO 82 P*ue Street, N. Y. City 


With Numerous Illustrations 


Price, $3.00. 


J. A. Taytor, Sec’y. 


Red and Buff Ornamental Tiles and Chim - 





yet EO ETRE EE MES 


on ORR OIC soe 
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‘ 
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Wwe. W. GOODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. GCOODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OF 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnoek. 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 





Tandem 
Cylinder. 
Impulse 
Every 
Stroke, 

100 to 1,6CC 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


— = 2 
_ = 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cyiinder, and connecting rod is carried in a cross-head working in a 
slide in frame, a8 in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain fo: 


the past eight years. Address — WW, GOODWIN, President, 532 Bourse Building, Philadelphia Pa. or 
THE WESTERN GAS CONSTRUCTION CO. Bldrs. & Gen. Agts. Fort Wavne Ino. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Ofice & Works, Waltham, Mass, Boston Office, R'm 18, Valoan Bldg, 8 Oliver st 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 


Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINBERING COMPANY, 


INCORPORATED, 


Conestoga Building, PITTSBURGH, PA. 
































MANUFACTURERS OF 
F. L. SLOCUM, Prest. 


Gas Works Machinery of all kinds, | SAIL WGODA, Tress. 


PATENTEE AND OWNER OF 


PITTSBURGH WASHER-SCRUBBER, 
FELDMANN "AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 


Faux System of Recuperative Benches, Sw 





JAS. GARONER, JR. 
SOLE CONSTRUCTOR AND BUILDER. 


AMMONIA MACHINE, NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. . 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 











Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one=third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- i 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. j 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 








FORT WAYNE, IND. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 

















7 











Triple, Double & Single-Lift 

















PURIFIERS. 
GASHOLDERS, 
CONDENSERS. 
Iron Holder Tanks. anaes’ 








ROOF FRAMES. 











Girders. 














BHAMS 








Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago, 


The Wilkinson Water Gas Process. 











| THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 
MILL’S REVERSIBLE LIME TRAYS. 


Gas Works Designed and Constructed. 











W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’I Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. 


269 Front Street, East, - - Toronto, Canada. 


§ 





ENGINEERS AND BUILDERS 


OF THE 


Improved lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


‘Catalogues, Plane and Eetimatee Furn ehed upon Application. 








> f 


LOWE WATER GAS APPARATUS, MERRIFIELD=-WESTCOTT-PEARSON SETTING. 
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Stators ot ThE Mitchel Scrubber, Peenied a 


2 4 ee ee eer ee ee “as so a Sale OS Sih 


R. D, Woop & 00, =a * 


400 Chestnut Street, Philadelphia, Pa. 


MANUFACTURERS OF 


CAST IRON PIPE. 


BUILDERS OF 


Gas Holders, 


Single, Double and Triple Lifts, with or without Wrought Iron 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor § 





Pe a aS 
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Send for Pamphlet. 
Dunham Patent Specials. 


ISBELL-PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 














Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =0fficts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND. President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, JR., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREKNPOINT. 














BUILDERS OF 


Gas Hioliders. 
Single and Multiple Section Gas Holders a Specialty. 
Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Selt- -Sealing Retort Mouthpieces & Lids 


For Round, Oval. or ‘“D” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies 


THE LOOMIS PROCESS, | erectus car womens x aru sen 


Z Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under @ stated pressure. Send for samples. 
Henry Disston’s Son's Saw Works, Tacony, Pa. Also, SERVICE OLEANERS, DRIP PUMPS, and STREFT 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. oO. A. GEFRORER. 


BURDETT LOOMIS, — = Hartford, Conn. 248 N. Sth 8t., Phila, Pa, 


pe OES 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 
vs -: VASA H. RANSHAW, Prest. & Mangr. T. H. Brron, Asst. Mangr 
x WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING CO 


Established (851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacitv, with or without Wrought Iron or Steel 
Tanks. 








-_ 
-—_—] 


My, 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


= : ine _—=— , Cincinnati, Ohio. 


——— 
é — 
—————— — = ha Se 








George ‘Shaperd Page's Sons, 


Sole Agents for 


The ‘Standard’? Washer-Serubber. 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids, 


The Berlin Center Valve. And Contractors for Ammoniacal Liquor. 
No. GO Wall Street, New York City. 








Practical Hints GEORGE R. ROWLAND, T. G. LANSDEN, 
_ON THE CONSTRUCTION AND WORKING OF Formerly with the Continental Iron Works. c . ( c , G F ‘ 
. . . } 

Regenerator Furnaces, |Draughtsman and Constructing Engineer. | U0"Su'ting and Lontracting uas Engineer 

By MAURICE GRAHAM, C.E. Drawings, Specifications and Estimates furnished for the con | Estimates, Plans and Specifications for New Works (Coa 

Price, $1.25. } a Sen aaes Naneiete ot Special or Water Gas), and for Extensions or Alterations. 
9 > e 

A. M. CALLENDER & CO., 32 Pine Street, N.Y. | Office, No. 245 Broadway, N. Y. City. |Room H, 108 N. 4th St., St. Louis, Mo. 














WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 
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AT Tes, 1842 = feily & Fowler, = 1896 
heat 4| LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


- Gasholders— 


Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


Successors to HERRING & FLOYD, 
JAMES R. FLOYD & SONS, Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD'S GAS SCRUBBING AND ENRICHING APPARATUS. 


in use at Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK=MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 
HEARNE CENTER SEAL, Operating One, IT'wo, Three or Four Boxes. 


SCIEN TIEIC BOOKS. 
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GAS MANUFACTURE, by William Richards, 4to., with | HEAT A MODE OF MOTION. By John Tyndall. $2.50. AMERICAN PLUMBING. By Alfred Revill. $2. 
numerous Engravings and Plates, in Cloth binding. $12.' pyr MAN AGEMENT OF SMALL GAS WORKS. By CEMENT; A Manual of Lime and Cement, 7" > 


TECHNICAL GAS ANALYSIS. $3. | C.J. R. Humphreys. $1. CES oe See. a. 
GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E.| MANUAL FOR GAS ENGINEERING STUDENTS. By D. ELECTRICITY. 

20 cents. | Lee. 40 cents. INDUSTRIAL PHOTOMETRY, with Special Application to 
PRACTICAL TRRATER OF BEAT AD vere aor. THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. Electric Lighting. By A. Palaz,Sc.D. $4. 

with Specia ion uminating, Heating and Cook- += * . 

; “ : AMM ND AMM a . R. | ELEMENTS OF ELECTRIC LIGHTING, Including Electric 

ing yGas. By E.E. Perkins. $1.2, | proces i ee ae ee Generation, Measurement, Storage and Distribution. By - 
CHEMISTRY OF ILLUMINATING GAS. By Norton H. é i Philip Atkinson. $1.50. 

Humphrys. $2.40. | DIGEST OF GAS CASES. $5. ELECTRIC TRANSMISSION OF ENERGY. By G. Knapp. 
PRACTICAL TREATISE ON HEAT By Thomas Box. 2d DISTILLATION OF COAL TAR AND AMMONIACAL $3. 

edition. . | LIQUOR. By Geo. Lunge. New edition. $12.50. ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
PRACTICAL PHOTOMETRY : A Guide to the Study of the 4 TREATISE ON THE COMPARATIVE COMMERCIAL son. $2.50. 


Measurement of Light. By W. J. Dibdin. $8. | VALUES OF GAS COALS AND CANNELS. By D. A. | MAGNETISM AND ELECTRICITY. By J.Overend. 40 cis. 


CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- 
cations, $5. Vol. II., Lighting, $4. | Graham. $8. DYNAMO BUILDING. By F. W. Walker. 50 cents. 


IRONWORK: Practical Designing of Structural Ironwork. 4 TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. a i FOR AMATEURS. By E. 
By H. Adams. $3.50. | Victor Von Richter. $2. a. wa 


GAS WORKS: Their Arrangement, Construction, Plantand ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 | 72 40RCAL MANAGEMENT OF DYNAMOS AND MO- 


Machinery. $5 
HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
PRACTICAL. HANDBOOK ON GAS ENGINES, by G.Lieck- "adams, §2.60 iN Te | Pe elder ens OF INSULATED 
field. $1. | é oe: ‘ 5 
LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL TREATISE ON MASONRY CONSTRUCTION. Baker. $5. | ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $8, 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. GAS ENGINEER'S. LABORATORY HANDBOOK. By Jno. | ELECTRIC LIGHT FITTING. $2. 
COAL, SPONTANEOUS COMBUSTION OF. By Thomas Hornby, F.LC. $2.50. PRACTICAL ELECTRICITY. $2.50. 
Rowan, C-E. $2. GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. | pL ECTRICITY FOR ENGINEERS. $2.50. 


COAL: Its History and Use. By Prof.Thorpe. $3.50. | 50 cents. 
ELECTRICITY, Its Theory, Sources and Applications. 
THE GAS WORKS OF LUNDON. By Colburn, 60 cents, PRACTICAL PLUMBING. By P. J. Davies. $3. John T. Sprague, MLE. $3. a 





The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
above prices. W'e take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt or order Al remittances should be made by check, draft, or post office money order. No books sent C.0.D. 


A. M. CALLENDER & CO., 22 Pine Street, New York. 
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GAS AND WATER PIPES. 


GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 


Columbus, Ohio. 


Cast Iron Pipe 
For Natural or 
Artificial Gas, 
Flange Pipe, 
Electric Light Posts. 








/ WATER & GAS PIPE 4 





The Addyston 
Pipe & Steel Co., 
Cincinnati, O. 








The Chemistry of 
Illuminating Gas. 


By NORTON H. HUMPHRYs. Price, $2.40. 
A. M. CALLENDER & CO., 32 PINE ST., 


WARREN FOUNDRY 





WESTERN OFFICE 
CHICAGO, 


NEW "YORK, 
192 BROADWAY. 


WS 


Geran = ay 








Wis 





UR eS ‘eaeipemnemmeeenttiontintitismiatel 


Established 1856. 


AND MACHINE 6O., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


FROM THREE TO FORTY-EJGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto 








GEORGE ORMROD. Manor. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest , Betz Bldg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
FLANGE PIPE, LAMP POSTS, Etc. 


Also, 








JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City 


CONSULTING AND a | 


(as 7 and Contractor. 


Contracts taken for all Appliances 
required at a Gas Works, 





Either for New Works or Extensions to Old Plants 





N. Y. CITy. 


Davio Leavitt HouGu, 


26 CORTLANDT ST., N.Y. CITY. 





Consulting Engineer 


Tn ws 
"he 


Contractor. 


Machinery and Structures. 
Gas and Water Pipe. 


nd Appraisals. 
and Es timates. 


Special Agent for Selling & Purchasing 


Temporary Address, 


| Care Messrs. Brown. Ehip ey & Co., London, En>. 








1894 DIRECTORY 1894 


OE" saerimideoachs.iptetgasananmenies enneanan COMPANIES 


Price, 


A. M. CALLENDER & co., 


$5.00. 


No. 32 Pine Street, New York. 








PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 


By G. LIECKFELD, C.E. 


Translated with Permission of the author by GEO. M. RICHMOND, MLE. 


Price, $1.00. 


A.M. CALLENDER & CO., 32 Pine Street, N ew York. 
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NATHANTEHT TUBLS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 








_ MANUFACTURER 0 


Sa wpRY GAS METERS. 
Station Meters of any Capacity. 


4 Test and Experimental Meters, Pressure Registers, Pressure Gauges. 
te best facilities for manufac: METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 
turing, is enabled “es ‘furnish — 
— —_— and answer 


Ss Apparatus for the Chemical Testing of Gas and pad Liquor. | 











CHARLES E. DICKEY. JAMES B. SMALLWOOD. ; CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts..- CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron? St. 
BOSTON, 92 Water Street, Rooms 21 and 22. 











CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 





~<—“ Perfect” ” Gas Stoves —- 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Gonsumers’ and Station Meters, 
Standard Photometrical#«Analytical Gas Apparatus 


‘*Sun DiAL” Gas CookKING AND HEaTtina STOVES. 


Particular attention given to Repairing GEORGE B. EDWARDS, Agent, 
Meters and Scientific Apparatus. .... 113 Chambers Street, N. Y. City. 


METRIC METAL COMPANY, 


MANUFACTURERS OF 


DEY GAS METERS 


For all Kinds of Service. 




















ALSO MAKERS OF THE 


MATCHLESS CLASSIC GAS COOK STOVES AND RANGES. 


Send for ’96 Stove Catalogue. Hactory at Hrie, Pa 
" . 
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GAS METERS. GAS METERS. GAS METERS. 
Established 1834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactories: GAS STOVES. oes ee 
, SUGG’S “STANDARD” ARGAND BURNERS, ar ee ENED 
512 West 22d St., N. ¥. SUGG’S ILLUMINATING POWE?: METER, 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “‘Invariable Mcasaring”? Drum. 222 Sutter Street, San Francisco. 








HELME & McILHENNY, 


Hstablished 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete, 


a METERS REPAIRED___.. 


PREPAY MENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


D. McDONALD & CO.., 


Established 1854. 











5i1 West 2ist Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 





MANUFACTURERS OF 


| . Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











THEODORE D. BUHL, President. CHARLES H. JACOBS, Vice-Pres’t and Managing Director. 


MANUFACTURERS OF GAS METERS. 


MeTeER REPAIRING A SPECIALTY. 
Third, Fourth, Congress and Larned Streets, = Detroit, Mich. 


We claim Superiority in Construction and unequaled facilities for making prompt 
deliveries to all parts of the country. Mail and Telegraph Orders Solicited. 


THE ONLY METER FACTORY IN THE WORLD WHICH MANUFACTURES ITS OWN TIN PLATE. 
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The Advertisement of the 


OTTO GAS ENGINE WORKS, 


33d and Walnut Streets, Philadelphia, 
New York, 18 Vesey St. Boston, !9 Pear! St., Chicago, 245 Lake St., 


Occupies this space every alternate week. 


JGHN J. GRIFFIN & CO. 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 79 N. Clinton St., Chicago. 
WM. .S. GRIBBEL, Manager. FREDERICK WAUGH, Manager. 














MANUFACTURERS OF 


\ STATION METERS, $338 
y) CONSUMERS’ METERS, Wes 


Provers, Registers, Gauges, Experimental Apparatus, Ete, 
Prompt Attention Giwen to All Repairing. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 

















This Meter is an un- 


















































. . SIMPLE . 
qualified success in 
DURABLE - Great Britain. 
Its simplicity of con- 
_ ACCURATE struction, and the 
positive character of 
RELIABLE 
the service performed 
All Parts by it, nave given it 
Interchangeable pre-eminence. 











Needs only the care given an ordinary Meter. _ Saves MONEY; TIME and 
CONSUMERS, Dispenses with “DEPOSITS” and increases OUTPUT. - 





